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PART |: DECLARATI ON FOR THE RECORD OF DECI SI ON
1.0 Site Nane and Location

Apache Powder Superfund Site (CERCLIS | D #AZD008399263)
(7 mles south of Benson, Arizona)

2.0 Statenent of Basis and Purpose

Thi s deci si on docunent presents the renedial action selected by the U S. Environnental
Protection Agency (EPA) for the Apache Powder Superfund site in St. David, Arizona, which was
chosen in accordance with CERCLA, as anended by SARA, and, to the extent practicable, the

Nati onal G| and Hazardous Substances Pollution Contingency Plan and the dean Water Act. This
deci sion is based on the Admi nistrative Record for this site.

The State of Arizona concurs with the sel ected renedy.
3.0 Assessnent of the Site

Actual or threatened rel eases of hazardous substances fromthe site, if not addressed by
i npl enenting the response actions selected in this Record of Decision, nmay present an i nm nent
and substantial endangernent to public health, welfare, or the environnent.

4.0 Description of the Renedy

This renedi al action includes neasures to clean up nitrate-contam nated groundwater and
contam nated soils at the site. This action addresses the principle threats at the site:
exposure to contam nated water (through punping and treating nitrate-contam nated perched and
shal | ow aqui fer groundwat er and through shall ow aqui fer donestic water well replacenent) and
exposure to contam nated soils (through on-site containnent, off-site treatnent and di sposal,
and institutional controls).

The naj or conponents of the sel ected renedy include:

. Conpl eting additional groundwater investigations to determne the extent of nitrate
contam nation and to determne the appropriate rates and | ocations for groundwater
wi t hdrawal and rechar ge;

. Extracting and treating the perched groundwater by forced evaporation (brine
concentrator), in conjunction with treatnent of the conpany's process wastewaters,
to neet the federal and state drinking water standard of 10 parts per nmillion (ppm
for nitrate;

. Extracting and treating the shallow aquifer by use of constructed wetlands to neet
the federal and state drinking water standard of 10 parts per mllion (ppn) for
nitrate, and recharging the treated water through wetlands, agricultural irrigation,
di scharge or sone conbi nation of these nethods as determ ned during Renedial Design;

. Repl acenent of contam nated shal |l ow aquifer donestic wells with deep aquifer wells;

. Inpl emrenting institutional controls so that future use of the site is conpatible
with the renedial goals and nmaintaining the protection provided by the clay caps;

. G oundwat er noni toring;
. Clay capping of 10 Inactive Ponds with no disturbance to contaninated soils;
. Excavating and renoving nitrate-contam nated soils and druns of vanadi um pent oxi de

fromthe Wiite Waste Material and Drum Storage Area to an off-site facility for
treatnent and di sposal ; and



. Excavating and renovi ng di nitrotol uene-contam nated soils, and any | ead-contam nat ed
soils which may be di scovered, fromthe Wash 3 Area (excluding the Ash and Burn
Area) to an off-site facility for treatnent and di sposal.

5.0 Statutory Determ nations

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy uses pernanent solutions and alternative treatnent
(or resource recovery) technol ogies to the nmaxi num extent practicable for this site. This
remedy satisfies the statutory preference for treatnent as a principal element. Because this
remedy will result in hazardous substances renaining in sone soils on-site above background or
soil action levels, in addition to nonitoring required as part of ongoing operation and

mai ntenance, a review will be conducted within five years after commencenent of the renedi a
action, in addition to annual nonitoring, to ensure that the renedy continues to provide
adequat e protection of human health and the environnent.

Fel i cia Marcus Dat e
Regi onal Admi ni strator

Unites States Environnmental Protection Agency

Regi on | X



PART | 1: DEC SI ON SUMVARY
1.0 Site Nanme, Location, and Description

The Apache Powder Superfund site is located in Cochise County in southeastern Arizona, about
seven mles southeast of the incorporated town of Benson and approxi nately 50 niles southeast of
Tucson. The site study area includes approxi mately 1,000 acres of |and owned by Apache N trogen
Products, Inc. (ANP), formerly known as the Apache Powder Conpany. The site study area al so
includes areas of nitrate-contam nated groundwater and surface water |ocated outside ANP' s
property boundary. The site is bordered on the east by the San Pedro River (Figure 1).

<I MG SRC 0994120>
2.0 Site Hstory

ANP began operations in 1922 as a nanufacturer of industrial chem cals and expl osives.

Currently, ANP nanufactures nitric acid, solid and liquid ammoniumnitrate, blasting agents, and
nitrogenous fertilizer solutions. ANP also distributes explosives materials to mning

conpani es.

Prior to 1971, facility wastewater conposed of wash-down and bl ow-down waters fromits power
house cooling tower, nitric acid plant, and fromthe | oading, unloading, and storage of raw
materials and products was di scharged on site into dry washes which flow to the San Pedro River.
Since 1971, wastewater has been discharged into unlined evaporation ponds on site causing
contami nation of a perched water zone, the shallow aquifer, and the surface water to the San
Pedro River (Figure 2). The site was first identified as an environnental problemin the early
1980s, proposed by EPA for listing on the National Priorities List in 1986, and placed on the
list in 1990.

3.0 Enforcenent Activities
EPA

In April 1988, EPA issued a Special Notice Letter to ANP notifying ANP of its liability and
offering the opportunity to conduct and finance a Renedial |nvestigation/Feasibility Study
(R/FS). In Cctober 1989, EPA issued ANP a Unilateral Administrative Order (UAO under Section
106 of CERCLA for conpletion of the RI/FS. However, in a June 1993 neeting EPA verbally inforned
ANP that revisions to the R/FS reports woul d be necessary. By letter of Cctober 29, 1993, ANP
was i nforned that EPA would revise both reports. EPA conpleted the revised R and FS reports in
June 1994.

EPA conducted a search for other potentially responsible parties, which included the issuance of
nurmer ous CERCLA 104(e) letters. In May 1994, EPA sent a general notice letter to Phel ps Dodge
Corporation notifying the conpany of potential liability.

<I M5 SRC 0994120A>
STATE

ANP has interimstatus under the Resource Conservation and Recovery Act (RCRA) for treatnent of
expl osive wastes in its Ash and Burn Area. The Ash and Burn Area, also known as the Qpen

Burn/ Qpen Detonation (OB/ QD) Area, is currently undergoing closure review by the Arizona
Departnment of Environmental Quality (ADEQ under its RCRA programauthority. In June 1994, ANP
and ADEQ signed a State Consent Decree (CD) containing a schedule for bringing ANP into
conpliance with State hazardous waste and aquifer protection regulations and pernitting
requirenents. As a conponent of the CD, ANP currently is constructing a brine concentrator to
treat the industrial process wastewater that historically has been the primary source of
groundwat er contam nation at the site.

4.0 Summary of Site Characteristics

The site characteristics of the Apache Powder site are based on numerous investigations
conducted by both ANP and by EPA. A Prelimnary Investigation (Pl) was conpleted in 1988 by EPA



ANP conpl eted several studies (Soils Investigation, Source Control Plan, Study Area Survey,

Hydr ogeol ogi cal Analysis, and San Pedro River Supplenental Sanpling) in 1990 and 1991. These
studies were summarized in ANP's 1992 Renedial Investigation (RI) Report. |In 1993, ANP

conpl eted an additional report on the Wash 3 and Drum Di sposal Area Investigation. A summary of
these investigations is included in Appendix C of the FS report. The nedi a-specific reports
(available in the Adm nistrative Record) provide a detailed description and anal ysis of

contam nants found at the site.

The contam nation present on-site at the Apache Powder site exists in the soil and groundwater.
The followi ng Chem cals of Concern (COC) and other waste nmaterials have been identified in the
five nedia areas addressed by this selected remedy (Figure 3).

. Perched Groundwater - Arsenic, Fluoride, and Nitrate

. Shal |l ow Aquifer - Ntrate

. Inactive Pond Soils and Sedinents - Antinony, Arsenic, Barium Beryllium Chrom um
Lead, Manganese, and Nitrate

. Wiite Waste Materials and Drum Storage Area - N trate, Vanadi um Pentoxide *

. Wash 3 Area (Excluding the Ash and Burn Area or OB/ QD Area) -

2,4-Dinitrotoluene (DNT), 2,6-DNT, Lead, and Paraffins *
* Waste Materials
<I M5 SRC 0994120B>
5.0 Summary of Site R sks

The information on site risks is taken fromthe Baseline Public Health Eval uati on and Ecol ogi cal
Assessnent conpl eted by EPA (ICF, Inc.) in Septenber 1992, with additional infornmation being
provided in the revised EPA FS report of June, 1994.

The health eval uation process included: (a) identifying contam nants from historical operations
that are currently present in the groundwater, surface water, soils and sedi nents; (b)
characterizing the population potentially exposed to these contam nants; and (c¢) evaluating the
potential health effects from exposure to contam nated groundwater, surface water, soil and

sedi nents. EPA eval uated how i ndivi dual s m ght be exposed to these contam nants under both
current and future conditions. Potential risks to natural resources al so were eval uated

5,1 On-Site and O f-Site Exposure Pat hnays

The site is currently zoned for industrial use. There is a possibility that the site may be
rezoned and redevel oped for residential use. Hence, exposure conditions associated with
industrial and residential use of the site were used in the estimation of risk. In addition,
risk to on-site trespassers was estimated. Because there are occupi ed houses w thin one-half
mle of the site, the potential risk to occupants of the closest hones was al so estinated.
Those are hones | ocated north, northwest (NNW and east, northeast (ENE) of the site.

Exposure of on-site workers (adults), residents (children and adults), and trespassers (children
and adults) was assuned to occur through ingestion of soil and inhalation of airborne soi

(dust) generated by wind. Exposure of on-site workers to contani nated groundwater was

consi dered unlikely because the water supply for current on-site workers is the uncontam nated
deep aquifer. Trespassers would use the sane water supply. The perched and shal | ow aquifer
groundwat er are recharged by wastewater evaporation ponds on the site. Redevel opnent of the
site for residential use would renpove the evaporation ponds and therefore the source of the
contam nated wastewater, inpacting both the perched and shall ow aqui fer groundwater. Consequent
di sappearance (e.g., dewatering) of the perched groundwater would renove the source of

contami nation and, over the long-term reduce the potential for exposure of future on-site
residents to contamnation in the shallow aquifer groundwater

To ensure a conservative, protective approach, off-site residents were assuned to be exposed to
wi ndbl own soil both by inhalation of airborne particles and ingestion of deposited particles and

assuned to be exposed to contam nated groundwater by ingestion of water fromprivate wells.

5.2 Average and Reasonabl e Maxi mum Cancer Ri sks



Total risk estimates are the sumof the risks presented by all chemcals by inhalation and
ingestion. Each cancer risk estimate is an estinmate of the probability that a person wll
devel op cancer during a lifetinme if exposed to the eval uated carci nogens under the conditions
assuned in the risk assessnent. For risk assessnent purposes, a cancer risk less than 1.0 x
10-6 was consi dered insignificant.

For all the receptors except the on-site worker and future on-site resident, the total average
and total reasonabl e maxi num cancer risks associated with exposure to soil are |less than
one-in-one mllion (1.0 x 10-6). Cancer risk is highest with the future resident, for which the
average risk ranged from6.1 x 10-6 to 2.3 x 10-5 and reasonabl e naxi rumrisk ranged from1.1 x
10-5 to 8.9 x 10-5. The chenmicals that contributed nost to the total cancer risk to the future
on-site resident and the current on-site worker are hexaval ent chrom umand arsenic in soil

For the off-site resident (NNWand ENE), cancer risk associated with exposure to soil by

inhal ation and ingestion is low (on the order of 1.0 x 10-8 to 1.0 x 10-9). For the resident
living ENE of the site, consunption of groundwater presents a risk of 1.4 x 10-5 to 8.8 x 10-5
due to the presence of arsenic above background levels in the water. G oundwater from
nmonitoring wells NNWof the site did not contain arsenic, which was the only carci nogen anong
the chem cal s eval uated. Therefore, consunption of the groundwater does not present a cancer
risk to NNWresidents

5.3 Noncancer Risk

Each noncarci nogenic risk estimate is the ratio of the calculated risk to the nontoxic dose.

For individual chemicals, the ratio is called a hazard quotient. A hazard index is the sum of
the hazard quotients. Wen a hazard quotient or a hazard i ndex exceeds 1.0 (1.0E+00) toxic
effects could occur. Wen these neasures of noncancer risk are less than 1.0, the occurrence of
toxic effects is unlikely.

GROUNDWATER

Noncancer risk associated with exposure to shallow aquifer groundwater is significant for
off-site residents, with a hazard index ranging from1l.7 to 39

A prinmary human health risk posed by the site is the potential direct ingestion of
nitrate-contam nated shall ow aquifer groundwater. N trate is the primary contam nant of concern
due to the potential ingestion risk to infants that could result in nethenogl obi nem a
("cyanosis"). This condition, commonly referred to as "bl ue baby syndrone", occurs when
nitrate, having been converted to nitrite, is absorbed into the bl oodstream and produces

nmet henogl obin. Mt henogl obin is not capabl e of carrying oxygen through the bl codstreamto the
sane extent as henogl obin. The skin takes on a blue pallor due to the I ack of oxygen. Infants
l ess than four nonths of age are nore susceptible to this condition because of higher |evels of
bacteria in their stomachs and intestines. Mst cases of infant nethenogl obi nema are
associated with exposure to nitrate in drinking water used to prepare infants' formula at
concentrations greater than 20 parts per mllion (ppm

SA LS

Noncancer risk associated with average inhal ati on exposure to soil is significant for the future
on-site resident. For the infant, child, and adult, the hazard indices range from1l.1 to 2.5.
Under reasonabl e nmaxi mum exposure conditions, the inhalation hazard indices exceed 1.0 for the
on-site worker and the future on-site resident. Noncancer risk associated with ingestion of

soil is not significant. Were noncancer risk is significant, the risk is due alnost entirely to
hexaval ent chrom um

5.4 Potential Ecological |npacts
EPA has coordi nated, and will continue to coordinate, extensively with the U S. Fish & Wldlife
Service (USFWS), the Bureau of Land Managenent (BLM, and the Arizona Gane and Fi sh Departnent,

regardi ng any potential ecological risks associated with site activities.

6.0 Interimdeanup Actions Conducted to Date



6.1 Alternative Water Supply

Wil e investigations proceeded and alternatives were reviewed for cleanup of the site, interim

actions were taken to address potential threats to public health. 1n 1989, ANP began supplying
bottled water to nearby residents with nitrate-contam nated drinking water wells (wells
exceeding the federal drinking water standard for nitrate). In Novenber 1993, EPA requested

that ANP subnmit a revised plan to install permanent replacenent drinking water wells for those
househol ds with nitrate contam nati on exceedi ng the nmaxi num contam nant |evel (MZL) of 10 ppm
In February 1994, the contam nated shallow aquifer wells were resanpled by ANP to establish
current water quality data. As of Septenber 1994, ANP has installed four deep aquifer

repl acenent wells. Four nore wells are scheduled for replacenent in the fall of 1994. This
sel ected renedy includes nodification and continued i nplenmentation of this well replacenent
project. (See page 2-29.)

6.2 Wash 3 Soils d eanup

An investigation of the Wash 3 Area began in 1989. The Wash 3 Area includes the Wash 3 channe
leading to the San Pedro River, a drumdisposal area, and an area infornally called the Main
Accunul ation Area. (The Ash and Burn or Open Burn/ Open Detonation Area is also located within
the Wash 3 watershed, and cleanup of the area will be overseen by the Arizona Departnent of
Environnental Quality.) The investigation included an inventory of the druns and stained soils
and a geophysical survey. A total of 127 druns were observed and inventoried, and seven stained
soil areas were identified. Excavation and renoval of deteriorated 110-gallon steel druns,
estimated to be 30-40 years old, began in January 1991. Approxinmately 230 cubic feet of oily
soil were excavated and renoved fromthe Wash 3 area to a fenced on-site storage area

Additional activities were conducted in May 1993, including further inventorying of druns,
sanpling of stained soil areas, and excavation of 45 cubic yards of dinitrotol uene
(DNT)-contam nated soil. The final phase of the Wash 3 cleanup (included in this sel ected
remedy) will be to consolidate and transport the druns, excavated soils (currently secured in
the tenporary on-site storage area) and additional soils requiring excavation for off-site
treatnent and di sposal (Figure 3).

7.0 Highlights of Community Participation

EPA has consistently kept the community surroundi ng ANP appri zed of devel opnents and has
solicited the community's input on site activities. Beginning in 1990, EPA s outreach has
included fact sheets, public neetings and infornmal communications with community nenbers.

On Septenber 13, 1990, a community neeting was held in St. David, Arizona to di scuss upcom ng
activities related to site cleanup. This neeting was foll owed by an Qpen House on May 30, 1991
to give comunity nmenbers an opportunity to speak with EPA and state staff on the progress at
the site.

In February 1994, while EPA was reviewing ANP's revised Alternative Drinking Water Supply Pl an
EPA staff net infornmally with several well owners to discuss the deep well replacenment plan. On
March 22, 1994, a presentation was given by ANP with EPA and state invol venent on the

hydr ogeol ogi cal features of the San Pedro Basin, the nitrate-contamnation in the shall ow

aqui fer, and the details of the proposed new wells.

EPA held two neetings in Arizona regarding the potential use of constructed wetlands as one
conmponent of EPA's preferred remedy. On April 25, 1994, a neeting was held in Phoenix with
representatives fromstate and federal agencies. A technical neeting also was conducted on June
2, 1994 with representatives frompublic interest groups, university research staff, and state
and federal agencies to further discuss the constructed wetlands concept and to gat her
information that EPA should consider prior to issuing the Proposed Pl an

In June 1994, EPA rel eased the Proposed Plan for five areas with groundwater or soils

contami nation due to historical practices at the facility. At the sane tine, EPA gave notice
that a public neeting would be held on July 6, 1994 in St. David, Arizona, and that a public
comrent period woul d be open from June 23, 1994 through July 25, 1994. EPA also nade the

Adm ni strative Record available in the information repository nmintained at the Benson Library.
In addition, the Proposed Plan was mailed to interested individuals on the nailing list. The



notice of availability of the R reports, FS, Proposed Plan, and the rest of the administrative
record, the start of the comment period and the schedul ed Public Meeting was published in the
San Pedro Valley News on June 22, 1994. On the sane date, EPA also issued a press rel ease on

t he proposed cl eanup pl an

At the July 6, 1994 public neeting, representatives from EPA presented the Proposed Pl an.
Questions regarding the Proposed Plan and other site cleanup activities were answered by
representatives fromEPA the State, and other technical experts. EPA also accepted witten and
verbal comments fromthe public

In light of the level of interest expressed during the public coment period, EPA will provide
addi tional opportunities for community input during the renedial design (RD) process. The
transcript of the July 6, 1994 neeting and the Responsiveness Summary, Part [l of this ROD,
contain infornmation on comunity concerns and EPA' s responses to these concerns.

8.0 Scope and Rol e of Sel ected Renedy

EPA' s sel ected renedy addresses cl eanup of historical contam nation affecting groundwater and
soils. Concurrently, ADEQ is addressing the conpany's on-going nanufacturing processes to
reduce or elinmnate the threat of future contam nation. The EPA and the State of Arizona are
coordinating their respective activities to ensure that the cleanup activities perfornmed by ANP
are conprehensive and do not duplicate conmpany or agency effort. EPA s sel ected renedy
addresses the following five nmedia areas (Figure 3):

. Per ched G oundwat er

. Shal | ow Aqui f er

. I nactive Pond Soils and Sedinents

. Wiite Waste Materials and Drum Storage Area
. Wash 3 Area (Excluding the Ash and Burn Area)

9.0 Summary of Renmedial Action Aternatives - Goundwater C eanup

The alternatives summari zed here were presented in the Proposed Plan. A detailed eval uation of
all the alternatives is presented in the EPA FS report, dated June 1994. Several alternatives
were screened out prior to the nine-criteria analysis used to evaluate the alternatives
presented in the Proposed Plan, including agricultural irrigation. However, due to comments
recei ved during the public comment period which proposed the use of adjacent private properties
for irrigation, EPA will reconsider agricultural irrigation as a secondary treatnent/recharge
option for the shallow aquifer groundwater during the first phase of the RD.

9.1 No Action

The No Action alternative, required by the National G| and Hazardous Substances Pol |l ution
Contingency Plan (NCP) (40 CFR 300.430(e)(6)), provides, anobng other things, an analysis of the
ri sk posed by the facility if no renedial action is conducted. Therefore, it is used as a
basel i ne alternative against which other alternatives are neasured. Wth this alternative,
there woul d be no reduction of toxicity, volume or nobility of the nitrate contamination in the
perched and shall ow aquifer. The contam nation would be allowed to renain in the groundwater
with the potential for novenent to additional private wells northwest of the site. The only
actions that would take place woul d be periodic groundwater nonitoring to track the fate of the
nitrate plune, and five year reviews to evaluate the overall site conditions over tinme. The
cost of this alternative would be approxinately $65, 000 per year for additional nmonitoring. The
No Action approach is unacceptable to EPA because threats to human health and the environnent
from groundwat er contam nati on woul d continue to exist.

9.2 Punping or Wll Drilling Restrictions

Purmping or well drilling restrictions are institutional controls placed on a property to
restrict types of use. In general, institutional controls are either (1) governnent controls

i nposed by state or local governnents; or (2) proprietary controls, such as deed restrictions
whereby a party holding an interest in property restricts the use of that property. The purpose
of institutional controls is to prevent use of the site that could facilitate contact with
contami nants. The restriction on use of the property depends on the | evel of contam nation that



exists on the parcel and the risks posed by that contam nation
9.3 Alternative Water Supply

I mpl erentation of an alternative drinking water supply is another response action that was
considered. Bottled water is currently being supplied to a nunber of househol ds | ocated north
of the ANP property, until a permanent deep aquifer replacenent well systemcan be installed.

In addition to replacenent wells, other alternatives include installation of wellhead treatnent
systens or construction of a pipeline to hook up new and exi sting residences inpacted by the
nitrate contamnation to the St. David public water supply. Wellhead treatnent systens are
conpl ex and generally unreliable for the contam nants of concern unless they are professionally
mai ntai ned. Therefore, wellhead treatnment is infeasible at the site. Construction of a pipeline
to provide potable water for new residents to the affected area could be a viable alternative to
deep wells.

9.4 Punping and Treati ng G oundwat er

Cont ami nated groundwater can be treated either in the ground (in situ) or punped out of the

aqui fer and treated at the surface. The treated groundwater can then be returned to the aquifer
(by injection or infiltration), reused at the surface, evaporated, or discharged to surface
water. The follow ng biological, physical, and chem cal treatnment technologies were initially
considered for treating extracted groundwater at The Apache Powder site

Bi ol ogi cal Treat nment Physi cal Treat nent Chenmi cal Treat nent

Hi gh Rate Denitrification - Reactors/Tanks Forced Evaporation (Brine Concentrator) I on Exchange

Low Rate Denitrification - In Situ Reverse OGsnpsis (RO Chemical Precipitation

Low Rate Denitrification - Constructed El ectrodi al ysis Reversal (EDR) El ectrochenical Precipitation
Wet | ands Sol ar Evaporation

Low Rate Denitrification - Land Application Distillation

These technol ogi es were screened in the FS report. Five technol ogies were retained for further
eval uation for the perched groundwater and four were retained for the shallow aquifer. The FS
report and the glossary in the Proposed Plan contain a brief description of these technol ogies
Detai | ed anal yses of the technol ogies retained for the two groundwater nedia areas are

summari zed in Table 1 for the Perched Groundwater and in Table 2 for the Shall ow Aquifer.



Tabl e 1:

Al ternative

P-1A: No Action
(Conti nued Monitoring

P-2: Anaerobic
Denltrification (Biological
Tr eat ment)

P-3: Sol ar Evaporation

P-4: Forced Evaporation
(Brine Concentrator)

P-5A. Reverse Gsnosi s

(RO (Physi cal
Tr eat nent)

P-5B El ectrodial ysis
Reversal (EDR) (Physical
t reat ment

Per ched G oundwat er

(Nitrate,

Al ternative Description

Status quo

Extraction from?7 wells;

bi ol ogi cal

treatnent in a closed reactor vessel;

evaporation and di sposal

of waste sludge;

reinjection or recharge to shall ow aquifer,
or discharge to the San Pedro R ver

Extraction from7 wells;
I i ned ponds

Extraction form7 wells;
a brine concentrator and

evaporation form

evaporation with
condensati on

of distilled water; reuse of the treated

water in the ANP pl ant

Extraction from4 wells;

physi cal treatment

with a sem -permeabl e nenbrane; reuse

of the treated water in the ANP pl ant,

reinjection or recharge to the shall ow
aqui fer, or discharge to the river

Extraction from4 wells;

physi cal

treatment with perneabl e nmenbranes;

reuse of the treated water in the ANP

pl ant reinjection or recharge to the

shal | ow aqui fer, or discharge to the river

Fl ouri de, and Arsenic Contam nation)

Ef f ecti veness

Not effective

Potentially capable of 97%
efficiency for nitrate renoval;
does not renove fluoride and
arseni ¢ w thout additional
treat nent

Totally elimnates extracted
groundwat er; | eaves solid

waste matter requiring di sposal

H ghly efficient for renoval of
and total dissolved solids
(TDS), including nitrate,
fluoride, and arsenic

H ghly efficient for
renoval of all TDS
including nitrate,
fluoride, and arsenic

H ghly efficient for renoval of
all TDS including nitrate,
fluoride, and arsenic

EPA's Prefe
Al ternative

| npl erentability

| npl errent abl e

| npl errent abl e;
requires pil ot
treatability studies

| npl errent abl e

| npl enent abl e; coul d

be inpl enented as

part of ANP' s
installation of a brine
concentrator for
process wast ewat ers

| npl errent abl e

| npl errent abl e

rred

Cost s
(mlli

$0.

$2.

$3.

$2.

$3.

$3.

49



Tabl e 2:

Al ternative

GS-1A: No Action
(Conti nued Monitoring)

GS- 2A. Anaer obi c
Denitrification
(Bi ol ogi cal Treatment)

GS-2B: Construct ed
Wt | ands
(Bi ol ogi cal Treatmnent)

GS- 3A. Reverse
GCsnosis (RO
(Physi cal Treatnent)

GS-3B: H ectrodialysis
reversal (EDR)
(Physi cal Treatnent)

Shal | ow Aqui fer G oundwat er
(Nitrate Contam nation)

Alternative Description

Status quo

Extraction from4 wells; biological
treatment in a closed vessel; recharge or
reinjection to the shallow aquifer, or

di scharge to the San Pedro R ver

Extraction from4 wells; biological
treatment in shall ow basins with aquatic
pl ants; recharge or reinjection to the
shal | ow aqui fer, or discharge to the San
Pedro R ver

Extraction from4 wells; physical
treatment with a sem -perneabl e
nmenbrane; recharge or reinjection to
the shal |l ow aquifer or discharge to the
San Pedro River

Extraction form4 wells; physical
treatment with perneabl e nmenbranes;
recharge or reinjection to the shallow
aqui fer, or discharge to the San Pedro
R ver

Ef f ecti veness

Not Effective

Potentially capable of 97%
efficiency for nitrate renoval
with 2-stage design

Potentially capable of 97%
efficiency for nitrate renoval;
TDS incorporated into system

H ghly efficient for renoval of
nitrate and all TDS

H ghly efficient for removal of
nitrate and all TDS

EPA's Preferred

Alternative
I npl emrentability
| npl ement abl e
| npl errent abl e

requires pilot
treatability studies

| npl enent abl e;
requires longer terns
start-up period

| npl errent abl e

| npl errent abl e

Cost
(mllion $)

$0. 39

$17. 60

$16. 19

$22. 65

$23. 02



10.0 Summary of Renedial Action Alternatives - Soil d eanup

EPA consi dered a nunber of soil alternatives to reduce the risks frompotential exposure to the
contami nants and to prevent migration of contam nants to groundwater or surface water at
concentrations that would pose a threat to hunman health. The Proposed Pl an summari zed these
alternatives. The alternatives sumarized here al so were evaluated in detail in EPA's FS
report.

10.1 No Action

Under this alternative, contamnated soils would be left in place on-site, without renoval or
treatnent to dimnish potential threats to hunman health and the environnent. Wth this
alternative, there would be no reduction of toxicity, volume or nobility of the contam nants.
The only actions that could be conducted under this alternative would be re-seeding of any areas
where vegetation was disturbed by on-site activities during the investigation, periodic
nonitoring required by CERCLA (because wastes will be left on-site), and five year reviews to
evaluate site conditions over tine.

10.2 Deed Restrictions and Fencing

Site access would be restricted under this alternative to prevent exposure to contam nated
soils. Measures would include placing a notice on the deed, restricting devel opnent on parcels
within the site boundary that coul d cause exposure to contam nati on, and/or fencing sel ected
areas of the site. Wile the property owners woul d have the ability to propose future uses to
EPA for review and approval, the institutional controls will ensure that any future use is
protective of hunman health

Because contami nation would remain on-site, annual nonitoring along with a series of five-year
reviews to eval uate changes in site conditions would be required for this alternative. Annua
noni toring woul d include soil and the underlying groundwater.

10.3 Capping

Cappi ng consists of placing conpacted fill over the contam nated areas and covering this fill
soil with a low perneability clay. Placing a second | ayer of asphalt concrete, Portland cenent
concrete, or a synthetic geonmenbrane over the clay cap could be used to further reduce the
perneability of the cap. The goal of this alternative is to prevent exposure to contam nation
so | and use deci sions woul d take exposure scenari os into consideration

Land use restrictions would be inplenented to prevent activities that m ght breach or danage the
cap and to restrict use of properties with residual contam nation so that potential contact with
contami nati on beneath the properties is prevented. Because the contam nation would renain
on-site for all areas under this alternative, 5-year reviews would be required. The annua
nmonitoring strategy for all the areas covered by this alternative would include cap stability
eval uations, nonitoring groundwater over tine, and other nethods determ ned to be necessary
during the RD.

Vegetation planted on the soil and clay cap nust be | ow mai ntenance and be drought tol erant.

Al so, the root systens of the selected plants will be fairly shallow, so that the roots do not
penetrate the clay layer. The plants will also be chosen to naexim ze erosion protection al ong
the slopes. At a mninum the vegetati on should be sustainable for the clinmate of the
Benson/ St. David area without irrigation (after initial planting).

10.4 Surface Controls

Surface control alternatives would include grading the areas surroundi ng the contam nated areas
to prevent surface water fromflow ng onto pond areas, stabilizing the pond sedinents by
constructing erosion prevention structures, and diverting and collecting water in lined ditches
and canals to prevent surface runoff fromflowi ng into the pond areas. Because of the heavy
sunmer rains, surface controls will be needed

10.5 Soil Treatnent



This alternative involves treating the contam nated soils in place (in situ) or renoving and
treating themphysically or biologically to renove the contam nants of concern. Physica

treat nent net hods include physically renmoving (| eaching) the contam nants fromthe soil, or
nelting soil particles and contaminants into a solid nass (vitrification). Biologica
degradati on consists of enhancing the breakdown of contam nants by naturally occurring aerobic
or anaerobic microorganisns in the soil. Chemcal treatnent alternatives include the use of
chem cals that bond the contam nants contained within the soil nass, thereby reducing their
nmobi lity. Exanples of chemical treatnent nmethods include fixation, polynerization
solidification, and stabilization

10.6 Excavation, Treatnent and D sposal Of-Site

This alternative woul d excavate and renove these contanminated soils for transport and di sposa
at an off-site facility permtted under RCRA to accept such wastes. On-site or off-site
treatnent of the soils nay be necessary prior to off-site disposal

Druns of contam nated soil currently on the property al so woul d be properly disposed of
off-site.

10.7 Excavation, Treatnent and On-Site D sposa

Another alternative is for the contam nated soil to be excavated, treated, and then di sposed of
at the Apache Powder site. The contami nated soil would be: (1) renobved and encapsul ated in
clean, low perneability clay; (2) disposed of in clay-lined cells in accordance with state
environnental regulations; or (3) used as fill for existing excavations or future grading after
bei ng treated

Detail ed anal yses of the retained technologies for the three soil nedia areas are sumarized in
Table 3 for the Inactive Pond Soils, in Table 4 for the Wiite Waste Materials and Drum Storage
Area, and in Table 5 for the Wash 3 Area (Excluding the Ash and Burn Area).



Tabl e 3:

Al ternative

S-1A. No Action

S-2: Of-Site Disposal of
Contam nated Soils from
Pond 7 and the Dynagel
Pond; On-Site D sposal

of Remaining Soils in

I nacti ve Ponds

S-3: On-Site D sposal of
Al Soils in Inactive Ponds
or Cells (Excavation of
contam nated soils from
Pond 7 and t he Dynagel
Pond)

S-4; On-Site Containnent
of AIl Soils in Inactive
Ponds (No Excavati on)

| nactive Pond soils

(Metals and Nitrate Contamination)

Alternative Description

Status quo

Excavation, backfill and clay cappi ng of
all 10 inactive ponds; off-site disposal of
waste materials fromPond 7 and the

Dynagel Pond at a RCRA pernmitted

treatment, storage and disposal facility

Excavation, backfill and clay cappi ng of
all 10 Inactive ponds; disposal of waste
materials from Pond 7 and the Dynagel
Pond in a new, on-site, lined, clay
capped cel |

Backfill and clay capping of all 10
I nactive ponds, with no disturbances to
contam nated soils

Ef f ecti veness

Not Effective

Ef fective; partial cleanup, but
per manent; some contam nat ed
soils remain on site; however,
excavation of soils for renoval
may pose risk to workers

Ef fective; partial cleanup, but
permanent ; all contam nated
soils remain on site; however,
rel ocation of soils may pose
risk to workers

Effective; permanent; all
contam nated soils remain on
site

EPAs Preferred

| npl ementability

| npl ement abl e

| npl errent abl e

| npl emrent abl e, but
difficult to neet state
t echni cal

requirenents

| npl ement abl e

Al ternative

Cost
(mllions $)

$0. 00

$4. 68

$2. 59

$1.93



Tabl e 4:

Al ternative
WE-1A: No Action

W5E- 2: Excavati on,
Of-Site Disposal of Soils

Ws- 3: Excvati on,
On-site Disposal of Soils

Wiite Waste Materi al

and Drum Storage Area

(Nitrate Contami nation and Drummed Vanadi um Pent oxi de)

Alternative Description
Status quo

Renove druns; excavation and backfill of
al | drumred wastes and cont am nat ed

soils, transport, treatnent (fixation),and
di sposal at a RCRA permitted treatnent,
storage and disposal facility

Renove druns; excavation and backfill of
all drummed wastes and cont am nated

soils; treatnent (fixation) and disposal in
an on-site, unlined, clay-capped cell
containing inactive pond sedi ments, or in

a lined, clay-capped cell containing Wash

3 soils

Ef f ecti veness
Not Effective

Effective; renoves all drums
and contanminated soils to an
off-site RCRA permitted facility

Effective; affected area

cl eaned up pernmanently, but
contam nated soils remain on
site

I npl ementability
| npl ement abl e

| npl errent abl e

| npl enent abl e, but
difficult to neet
state technical
requirenents

EPA's Preferred
Al ternative

Cost
(mllion $)
$0. 00

$0. 05

$0. 02



Tabl e 5:
Al ternative
WB-1A: No Action

WB-2: Excavati on,
O f-Site D sposal
(No &M

WB- 3: Excavati on,
On-Site and Of-Site
Tr eat nent and

Di sposal (30-year Life
Cycle to Maintain Cell
Cap)

Wash 3 Area(Excluding the Ash and Burn [OB/ OD] Area
(Lead and DNT Cont am nati on)

Alternative Description
Status quo

Excavati on and backfill of contani nated
soils, transport, treatment (fixation of
| ead- contami nated soils; incineration of
DNT- cont ami nat ed soils), and disposal at
a RCRA permitted treatnent, storage and
di sposal facility

Excavati on and backfill of contani nated
soils; on-site treatment (fixation) and
di sposal of |ead-contanmi nated soils in a
new, |lined, clay capped cell; off-site
transport, treatment (Incineration) of
DNT- cont anmi nat ed soils, and disposal at
a RCRA pernmitted facility

Ef f ecti veness
Not effective

Ef f ecti ve; per nanent

Effective; affected area cl eaned
up pernanently, but sone
materials remain on site

I npl emrentability
| npl errent abl e

| npl ement abl e

| npl enent abl e, but
difficult to neet state
t echni cal

requi renents

EPA' S Preferred
Al ternative
Cost
(mllion $)
$0. 00

$0. 59

$0. 71



11.0 Summary of Conparative Analysis of Alternatives

The NCP sets forth nine criteria to be used for a detailed, conparative analysis of alternatives
that have been retained after the screening portion of the Feasibility Study. The nine criteria
are as foll ows:

. Conpl i ance with applicable or relevant and appropriate requirenents (ARARs)
. Overall protection of human health and the environnent

. Long-term effecti veness and per manence

. Reduction of toxicity, nmobility, or volune through treatnent

. Short-term ef fectiveness

. Inmpl emrentability

. Cost

. St at e accept ance

. Communi ty accept ance

A detailed analysis was presented in EPA's FS report, while a summary anal yzi ng effectiveness
inplenentability, and cost was in the Proposed Plan. An analysis of the nine criteria for each
of the retained alternatives is contained in Tables 6 through 10. Please refer to Section 6 of
EPA's FS report, dated June 17, 1994, for additional details on the alternatives and the nine
criteria, with the exception of state and comunity acceptance



Criteria

Qver al
Prot ecti veness

ARAR
Conpl i ance
Long-term

Ef f ecti veness

| mpl ementabi lity

Table 6 - Conparison of Alternatives -

At P-1A
No Action
(Conti nued
Moni t ori ng)

No, existing
ri sk remains

Not applicabl e
to No Action
alternative

No, only

nat ur al

degr adati on

and attentuation

Yes

At P-2
Anaer obi c
Dentrification
(Bi ol ogi cal

Tr eat nent

Yes, reduces
nitrate
concentrations

Yes

Yes, effective
in the | ong-
term

gr oundwat er
quality woul d
be restored
and perched

gr oundwat er
woul d no

| onger
threaten the
shal | ow aqui f er

Yes; requires
pi l ot studies

Per ched G oundwat er

At P-3
Sol ar
Evaporation

Yes, reduces
nitrate
concentrations

May not neet
State aquifer
protection
requi renents

Yes, effective
in the | ong-
term

gr oundwat er
quality woul d
be restored and
per ched

gr oundwat er
woul d no

| onger threaten
the shal | ow
aqui f er

Yes, a sinple

t echnol ogy t hat
does not
require pil ot
st udi es;
construction of
ponds may be
subject to
conplex state

t echni ca

requi renents

At P-4

For ced
Evaporation

(Brine
Concentrator)

Yes, woul d
reduce nitrate
concentrations

Yes

Yes, effective
in the | ong-
term

gr oundwat er
quality woul d
be restored
and perched

gr oundwat er
woul d no

| onger threaten
the shal | ow
aqui fer

Yes, could be

i npl enent ed

as part of
installation of
brine
cooncent rat or
by ANP for
treating
process

wast ewat er s

At P-5A
Rever se
Gsnosi s

(RO
(Physi cal
Tr eat nent)

Yes, woul d
reduce nitrate
concentrations

Yes

Yes, effective
in the | ong-
term

gr oundwat er
quality woul d
and restored
and perched
groundwat er
woul d no

| onger
threaten the
shal | ow

aqui fer

Yes, proven
technol ogy for
TDS renoval ,

i ncl udi ng
nitrate; pilot
st udi es
needed to set
final design
par anet ers;
mul tiple
vendors with
pr e- desi gned
nmodul es

At P-5B

El ectro-

di al ysis (EDR)
(Physi cal

Tr eat nent)

Yes, woul d
reduce nitrate
concentration

Yes

Yes effective
in the | ong-
term

gr oundwat er
qual ity woul d
be restored
and perched
gr oundwat er
woul d no

| onger
threaten the
shal | ow aqui f er

Yes, proven

t echnol ogy for
TDS renoval

i ncl udi ng
nitrate but not
to the extent
of RO nore
extensive pilot
studi es than
RO limted
nunber of
vendor s



Short-term
Ef f ecti veness

No | ncreased
short-termrisks

| ncreased
short-termrisks
fromfugitive

dust and
transport and
handl i ng of

nmet hano

I ncreased

short termrisks
fromfugitive
dust

I ncr eased

short termrisk
fromfugitive
dust and from
transport and
handl i ng of
acid

I ncr eased

short termrisks
fromfugitive
dust and from
transport and
handl i ng of

acid

| ncreased

fromfugitive
dust and from
transport and
handl i ng of
aci d



Criteria

Over al
Prot ecti veness

ARAR
Compl i ance
Long- Term

Ef fecti veness

| mpl ementabi lity

Table 6 - Conparison of Alternatives -

At P-1A
No Action
(Conti nued
Moni t ori ng)

No, existing
ri sk remmins

Not applicabl e
to No Action
alternative

No, only
nat ur al
degradati on

and attentuation

Yes

At P-2

Anaer obi c
Denitrification

(Bi ol ogi ca

Tr eat ment)

Yes, reduces
nitrate
concentrations

Yes

Yes, effective
in the | ong-
term

gr oundwat er
quality woul d
be restored
and perched

gr oundwat er
woul d no

| onger
threaten the
shal | ow aqui f er

Yes; requires
pi | ot studies

Per ched G oundwat er

At P-3
Sol ar
Evaporation

Yes, reduces
nitrate
concentrations

May not neet
State aquifer
protection
requi renents

Yes, effective
in the | ong-
term

gr oundwat er
quality woul d
be restored and
per ched

gr oundwat er
woul d no

| onger threaten
the shal | ow
aqui fer

Yes, a sinple

t echnol ogy t hat
does not
require pil ot
st udi es;
construction of
ponds nay be
subject to
conpl ex state
techni ca
requirenents

At P-4
For ced
Evaporation
(Brine
Concentrator)

Yes, woul d
reduce nitrate
concentrations

Yes

Yes, effective
in the | ong-
term

gr oundwat er
qual ity woul d
be restored
and perched

gr oundwat er
woul d no

| onger threaten
the shal | ow
aqui fer

Yes, could be

i mpl enent ed

as part of
installation of
brine
concentr at or

by ANP for
treating
process

wast enat er s

At P-5A
Rever se
Gsnosi s
(RO
(Physi ca
Tr eat nent)

Yes, woul d
reduce nitrate
concentrations

Yes

Yes, effective
in the | ong-
term

gr oundwat er
qual ity woul d
be restored
and perched
gr oundwat er
woul d no

| onger
threaten the
shal | ow

aqui fer

Yes, proven

t echnol ogy for
TDS renoval

i ncl udi ng
nitrate; pilot
studi es
needed to set
final design
par anet ers;
mul tiple
vendors with
pr e- desi gned
nmodul es

At P-5B
El ectro-

di al ysis (EDR)
(Physi ca
Tr eat nent)

Yes, woul d
reduce nitrate
concentrations

Yes

Yes, effective
in the | ong-
term

gr oundwat er
quality woul d
be restored
and perched

gr oundwat er
woul d no

| onger
threaten the
shal | ow aqui f er

Yes, proven
technol ogy for
TDS r enoval

i ncl udi ng
nitrate but not
to the extent
of RO nore
extensive pilot
studi es than
RO limted
nunber of
vendor s



Short-term
Ef f ecti veness

No i ncreased
short-termrisks

I ncreased
short-termrisk
fromfugitive

dust and
transport and
handl i ng of

nmet hanol

I ncreased

short termrisk
fromfugitive
dust

I ncr eased
short-termrisk
fromfugitive
dust and from
transport and
handl i ng of
aci d

I ncr eased
short-termrisk
fromfugitive
dust and from
transport and
handl i ng of
aci d

I ncr eased
short-termri sk
fromfugitive
dust and from
transport and
handl i ng of
acid



Table 6 - Conparison of Alternatives -

Criteria At P-1A

No Action
(Conti nued
Moni t ori ng)

Reducti on of No

Toxicity, Mbility

or Vol une

Thr ough

Cost $ 91, 000
(Moni toring
Cost for 30
Year s)

State The state

Accept ance i ndi cated that
woul d not
support a

deci si on of No

Acti on.

At P-2
Anaer obi ¢
Dentrification
(Bi ol ogi ca
Tr eat nent)

Yes, reduces
toxicity and
vol une of the
nitrate plume
this option
converts
nitrate to
nol ecul ar

ni trogen gas
the maj or
conponent of
air

$ 2,963, 000

The State did

it not indicate
support for this
option

Per ched G oundwat er

At P-3
Sol ar
Evaporati on

Yes, reduces
toxicity and
vol une of the
nitrate plume
under this
option the
nitrate wll
ultimately be
part of a waste
solid (a waste
brine that will
need to be
dewat er ed and

I andfill ed)

$ 3,516, 000

The State did
not indicate
support for this
option

At P-4

For ced
Evaporati on

(Brine
Concentrator)

Yes, redeuces
toxicity and
vol ure of the
nitrate plume
under this
option the
nitrate will
ultimately be
part of a waste
solid (a waste
brine that wll
need to be
dewat ered and

| andfill ed)

$ 2,352,000

The State
expressed
support for this
option, since
t he perched

gr oundwat er
coul d be
treated simul -
taneously with
the treatnment
of the process
wast enat er s

At P-5A
Rever se
Gsnosi s
(RO
(Physi ca
Tr eat nent)

Yes, reduces
toxicity and
vol umre of the
nitrate plume
under this
option the
nitrate will
ultimately be
part of a
waste solid (a
waste brine
that will need
to be
dewat er ed

and | andfilled)

$ 3,492,000

The State did
not indicate
support for
this option

At P-5B
El ectro-

di al ysis (EDR
(Physi ca

Tr eat ment)

Yes, reduces
toxicity and
vol une of the
nitrate plume
under this
option the
nitrate wll
ultimately be
part of a waste
solid ( a waste
brine that will
need to be
dewat er ed and

I andfill ed)

$ 3,724,000

The State did
not indicate

support for this

this option



Communi ty
Accept ance

The community
expressed no
interest in a
No- Acti on
remedy

sel ecti on.

The

comunity did
not indicate
support for this
option; brine
however, the
community
expressed
strong support
for inmediate
action to clean
up the

per ched
groundwater to
i mpl enent
source control

The community
did not indicate
support for this
option

The

communi ty
supported the
use of the
bri ne
concentrator to
cl ean up both
t he process
wast enat er s
and the

per ched

gr oundwat er

The

community did
not indicate
support for
this option

The

comunity did
not indicate
support for this
option



Criteria

Over al
Pr ot ecti veness

ARAR
Conpl i ance
Long-term

Ef fecti veness

| mpl ementabi lity

Table 7 - Conparison of Alternatives - Shallow Aquifer G oundwater

At G5 1A
No Action
(Conti nued
Moni t ori ng)

No, existing risk
remai ns

Not applicable to No
Action alternative

No | ong-term

ef fectiveness or
per manence ot her
than natura
degradati on and
attenuation

Yes

At G5 2A

Anaeor bi ¢
Denitrification (In
React or Tanks)

Yes, reduces
nitrate
concentrations

Yes

Yes, effective in
the long-term

resi dual waste
brine or sludge wll
contain |less

nmetal s than RO or
EDR

Yes; proven

t echnol ogy for
nitrate conversion
to nitrogen; pilot
studi es needed to
set design

par aneters

i ncl udi ng

determ ning the
viability of various
bacterial strains
and determ ni ng
the form and
quantity of carbon
mul ti pl e vendors
are aval bble for
detail ed

equi pnent design
and procuremnent

GS- 2B
Const ruct ed
Wet | ands

Yes, reduces
nitrate
concentrations

Yes

Yes, effective in
the long-term
wast e bacteria
sludge will be

i ncorporated into
t he wetl ands
system

Yes; would

require long-term
(1-2) years start-
up time to
establ i sh plant
species and to
noni tor efficiency

of nitrate
conversi on and
upt ake; nmay be

subject to

conplex State
techni ca
requirenents for
construction and
siting of wetlands
cells

At G5 3A
Rever se
GCsnosi s (RO

Yes, reduces
nitrate
concentrations

Yes

Yes, effective in
the long-term
however,
concentrated
wast e brine
containing a high
concentration of

metals will require
removal fromthe
system

evaporation, and
di sposa

Yes; proven
technol ogy for
TDS renoval
including nitrate;
pi l ot studies
needed to set
final design

par aneters

mul tiple vendors
wi th pre-designed
nmodul es
avai | abl e;
evaporation
ponds for waste
brine nmay be
subject to
conplex State
techni ca
requirenents

siting of

At GS 3B
El ectrodi al ysi s
Reversal (EDR)

Yes, reduces
nitrate
concentrations

Yes

Yes, enective in
the long-term
however,
concentrated
waste brine
containing a high
concentration of

metals will require
removal fromthe
system

evaporation, and
di sposa

Yes, proven
technol ogy for
TDS renoval
including nitrate,
but not to the
extent of RO

pi l ot studies
needed; limted
vendors avail abl e
so | ess design
flexibility;
evaporation
ponds for waste
brine may be
subject to
conplex State
techni ca
requirenents

siting of



Short-term
Ef f ecti veness

No i ncreased short-
termrisks; avoids
any evaporation |oss
resulting fromthe
extraction and

treat nent of shall ow
aqui fer groundwat er

Potential ly
effective in

achi eving 97%
nitrate destruction;
potential risks
fromtransport and
handl i ng of

net hanol, if used
as a carbon

source; potentia
risks fromfugitive
dust when
excavating
evapor ati on ponds
for drying bacterial
wast e sl udge

Provides ancillary
benefits (wildlife
habitat, potential
recreational use
green space,
protection of
riparian
ecosysten); takes
the longest to
start up (2-3
gr owi ng seasons)
conpared to other
options; estimated
10% evapor ati on
| oss; potential risk
bom fugitive dust
when excavating
wetl and cells

I ncreased short -
termrisks from
transport and
handl i ng of acid
used as an anti -
scal ant during
pilot testing and
operations (risks
are |ower than
t hose posed by
nmet hanol in
option GS-2A)
and fromfugitive
dust when
excavati ng
evaporation
ponds for waste
brine

I ncreased short
termrisks ffom
transport and
handl i ng of acid
used an an ant
scal ant during
pilot testing and
operations (risks
are |ower than
t hose posed by
nmet hanol in
option GS-2A)
and fromfugitive
dust when
excavati ng
evaporation
ponds hor waste
brine



Criteria

Reducti on of
Toxicity,
Mobility or
Vol une t hr ough
Tr eat nent

Cost

State
Accept ance

Communi ty
Accept ance

Table 7 - Conparison of Aternatives - Shallow Aquifer G oundwater

At Gs 1A
No Action
(Conti nued
Moni t ori ng)

No

$ 390, 000

(Moni toring)

The State indicated
that it would not

support a deci sion of

No Acti on.

Some conmmunity
menber s expressed

support for no action

because of concern
for too much water
| oss or evaporation

during the extraction

and treatnent
process; i ndi vi dual s
want ed conti nued

moni toring and study
of the shall ow aquifer

to determne if
natural biol ogica
degradati on and
attenuation woul d

reduce nitrate |levels

At G5 2A
Anaeor bi c

Denitrification (In

React or Tanks)

Yes, reduces the
toxicity and

vol une of the
nitrate-
cont am nat ed

pl umre; converts
the nitrate to

nol ecul ar nitrogen
gas, the mmjor
conmponent of air

$ 17, 595, 000

The State did not
i ndi cate support
for this option

The community
expressed sone
interest inthis
option, if it would
results in |ess
evaporation | oss

of the shal |l ow

aqui fer

groundwat er than
other alternatives

GS- 28

Const ruct ed

Wet | ands

Yes, reduces the
toxicity and

vol une of the
nitrate-
cont am nat ed

pl ure; converts
nitrate to

nol ecul ar nitrogen
gas, the nmjor
conmponent of air

$ 16, 194, 000

The State
expressed support
for constructed
wet | ands and
addi ti ona

eval uation of

agri cutural
irrigation as a
from of secondary
treatment or as an
end-use option

The community
expressed sone
interest in this
option, if the
evaporation

| osses were not
too great and if
t he wetl ands
coul d be nade
avai l able to the
public for
recreational use

At G5 3A
Rever se
Csnosi s( RO

Yes, reduces the
toxicity and

vol une of the
nitrate-
cont ami nat ed
plurme; nitrate wll
be ultinmately be
part of a waste
solid (a-waste
brine that will
need to be

dewat ered and

I andfill ed)

$ 22, 654, 000

The State did not
i ndi cate support
for this option

The community
did not indicate
support for this
option

At GS 3B
El ectrodial ysis
Reversal (EDR)

Yes, reduces the
toxicity and

vol une of the
nitrate
cont ami nat ed
plurme; nitrate
utimately will be
part of a waste
solid (a waste,
brine that will
need to be ,
dewat ered and

I andfill ed)

$ 23,022,000

The State did not
i ndi cate support
for this option

The community
did not indicate
support for this
option



Table 8 - Conparison of Alternatives -

Criteria

Over al
Pr ot ecti veness

ARAR Conpl i ance

Long-term Ef f ecti veness

| npl ementability

At S 1A
No Action

Exi sting risks renain;
infiltration of rain
conti nues; may i npact
gr oundwat er

Not applicable to No
Action alternative

Since wastes will be left
on-site, there will not
be effective control to
prevent contact with
contam nation or rain
infiltration

Yes

Short-term Ef fecti veness No i ncreased short-term

Reduction of Toxicity,
Mobility or Vol une
t hr ough Treat nent

ri sks

No

At S-2
Excavation and Of-Site
Di sposal

Yes, renove contam nated pond
soils to a regulated off-site
facility; potential exposure risks
during excavation and transport

Yes

Yes, since affected area woul d be
cl eaned up pernmanently

Yes

Moder at e increase in short-term
ri sk due to fugitive dust during
excavation and potential exposure
ri sk during transport

Yes, reduces nobility, volume and
toxicity by removing contam nants

to an off-site regulated facility for
treatment and di sposa

I nactive Pond Soils and Sedi nents

At S3
Excavation, Treatnent,
Cont ai nrent, and On-
Site Disposal

Yes, controls risk of direct
exposure and rai nwat er
infiltration of cap integrity is
mai nt ai ned; no transport off-

site; lined, on-site landfill site

woul d be nore protective than
cappi ng in-pl ace

Yes

Yes, if cap integrity is

mai ntai ned to prevent

exposure to contam nat ed
materials left on-site; liner
provi des additional |ong-term
ef fectiveness over capping in-
pl ace

Yes, however nay be difficult
to neet state technical on site
landfill disposal requirenents
since contam nated nmaterials
woul d be excavated and

noved to anot her |ocation on-
site

Moder ate increase in short-
termrisk due to fugitive dust
and potential exposure risk
during on-site transport to

di sposal cell no off-site
transport risks

Reduces mobility since
capping will reduce rainwater
infiltration and liner wll
prevent further contam nant
m gration; no reduction of
volunme or toxicity of

contam nated soils

At
Cont ai nent
(Capping in Place)

Yes, controls risk of direct
exposure and rai nwat er
infiltration of cap is

mai nt ai ned; no transport
off-site or within site

Yes

Yes, of cap integrity is
mai ntai ned to prevent
exposure to contam nated
materials left on-site

| ong-term ef fectiveness
consi dered adequate

Yes, however will need to
meet state aquifer
protection requirements for
on-site contai nnent

Slight increase in short-
termrisk due to some
earthwork required while
cappi ng ponds; no maj or
excavation or transport
risks

Reduces mobility since
capping will reduce
rainwater infiltration; no
reduction of volune or
toxicity of contam nated
soils



Cost

St at e Accept ance

Communi ty Accept ance

$0

The State indicated th
it would no support a
deci sion, of No Action

The comunity has
expressed no interest
a No- Action renedy
sel ecti on.

at

in

$ 4,678, 000

The State has expressed its
support for off-site treatment and
di sposal but al so considers
options S 3 and S-4 to be
protective and not as costly

The community wants the ponds

cl oses and cl eaned upo, but did not
state a specific opinion on whether
the ponds soils needed to be
renmoved off-site for treatnment and
di sposa

$ 2,590, 000

The State has expressed
certain reseverations about
excavation and redi sposal of
the contam nants on-site
because of the State |andfil
requi renents

The community wants the

ponds cl osed and cl eaned up
but did not state a specific
opi nion on the nethod; one
general comrent was that they
did not want the contam nation
just noved fromone place to
anot her without sufficient
noni t ori ng

$ 1,926, 000

The State has expressed its
support for this option,
assuning that the capping
is consistent with State
aqui fer protection

requi renents

The community seened to
support this option; the
conmmunity's primary
concern is that the ponds
are closed and cl eaned up;
no one opposed cappi ng
the contam nated soils in-
pl ace



Table 9 - Conparison of Alternatives -

Criteria At Ws 1A
No Action
Overall Protectivenss No, existing risks remain;

infiltration of rainwater
conti nues and nay i npact
gr oundwat er

ARAR Conpl i ance Not applicable to No Action

alternative

Long-term Ef fectiveness Since wastes will be left on-
site, there will not be
effective control to prevent

contact with contam nation

| npl ementability Yes

Short-term Effecti veness No increase in short-term
ri sks

Reduction of Toxicity,
Vol une t hrough Treanent

Mobility or No

Cost $0

The State indicated that it
woul d not support a
deci sion of No Action.

St at e Accept ance

Wiite Waste Materials and Drum Storage Area

At W2
Excavation and Of-Site
Di sposal

Yes, renoves all

contam nated soils fromthe
area to a regulated off-site
facility; potential noderate
ri sks during excavation and
off-site transport

Yes

Yes, since affected area
woul d be cl eaned up
per manent |y

Yes

Potential exposure to
fugitive dists during
excavation; also potential
exposure risks during off-
site transport

Reduces mobility, volune

and toxicity in the affected
area by renoval of the
contamnants to an off-site
regul ated facility for
treatment and di sposal

$ 51, 000

The State supports W5 2,
since this option provides a
per manent remedy wi thout
substantial Cost

At W3
Excavation and On-Site
Di sposal

Yes, existing risk due to
direct exposure is
controll ed,
i s mai ntained; rainwater
infiltration is controlled;
off-site transport risks

Yes

Yes, if cap integrity is
mai nt ai ned to prevent
exposure to contam nation
however will require
continual rnonitoring

Yes, but requires nore
effort to neet state
techni cal requirements for
on-site landfill than Ws-2

Potential exposure to
fugitive dusts, but no off-
dite transport risks

Reduces mobility, and

coul d reduce sone vol une
and toxicity of during
excavation, hot spots are
di scovered and treated on-
site

$ 19, 000

The State woul d support
this option, but has
concerns about options
meeting state technical
requirenents for an on-site
landfill

if integrity of cap



Communi ty Accept ance

The comunity has
expressed no interest
No- Acti on remedy

sel ection.

in

a

The community wants the
cont am nation renoved and
cl eaned up

The conmmunity wants the
contam nation renoved and
cl eaned up, but has not
expressed specific

requi renents on whet her
of f-site di sposa



Table 10 - Conparison of Alternatives - Wash 3 Area (Excluding the Ash and Burn Area)

Criteria

Overal | Protectiveness

ARAR Conpl i ance

Long-term Ef f ecti veness

| mpl ementabi lity

Short-term Ef fecti veness

At WB-1A
No Action

No, existing risks remain;
infiltration of rain continues
and nay i npact

gr oundwat er

Not applicable to No Action
alternative

No | ong term effectiveness

or permanence, Since
contamnants will be left on-
site with no effective contro
to prevent contact

Yes

No i ncreased short-term
ri sks

Reduction of Toxicity, Mbility or No

Vol une t hrough Treat ment

Cost

St at e Accept ance

Conmmuni ty Accept ance

$0

The State indicated that it
woul d not support a
deci sion of No Action

The community has
expressed no interest in a
No- Acti on remedy sel ection

At WB-2
Excavation and Of-Site
Di sposa

Yes, renoves al

contam nated soils from
area to a regulated off-site
facility for treatnent and
di sposal ; potential risks
during transport

Yes, woul d neet action-
specific and | ocation-specific
ARARs; however, no
chemi cal -specific ARARs for
soils were identified

Yes, since affected area w |l
be cl eaned up permanently

Yes

Pot enti al exposure to
fugitive dust and comunity
exposure to transport risks

Reduces nobility; reduces

vol une and potential toxicity
by renoving the

contam nants to an off-site
regul ated facility for
treatment and di sposal

$ 591, 000

The State supports WB-3,
since this option provides a
per manent renedy

The community wants the
contam nation cl eaned up

no negative comrents have
been received on this option

At WB-3

Excavation and On-site

Di sposal

Yes, existing risk due to
direct exposure is

controlled, if cap integrity is
mai nt ai ned; rai nwat er
infiltration is controlled; no
off-site risks

Yes, woul d neet action
specific and | ocation
speci fic ARARs; however
no chemcal specific
ARARs for soils were
identified

Yes, so long as cap
integrity is maintained to
prevent exposure to
cont am nati on

Yes

Potential exposure to
fugitive dust, but no off-site
transport risks

Reduces nobility; if hot
spots are treated on-site or
renoved off-site, may
reduce sonme vol une and
toxicity

$ 716, 000

The State woul d support
this option, but has
concerns about option
meeting state technica
requirenents for an on-site
landfill

The community wants the
contam nati on cl eaned up
but has expressed no
speci fic opi nions on how
this should be done



12. 0 The Sel ected Renedy

Based upon eval uation of the CERCLA requirenents, the detailed analysis of the alternatives
using the nine criteria, and public coments, EPA has determ ned that the five selected
alternatives indicated on Table 13 are the nost appropriate renedies for the Apache Powder Site
The selected renedies will clean up the nitrate-contam nation in the perched groundwater zone
and the shall ow aqui fer and provi de several different cleanup neasures for the soils

contami nation. The selected remedy for the contam nated soils left on-site will provide a
permanent barrier to the contam nated soil and prevent rainwater frominfiltrating the

contami nated soils and carrying the contam nation to groundwater. The selected renedy for the
contam nated soils and drummed material selected for off-site treatnent and di sposal wil
permanently renove the contamination fromthe site and treat and di spose of the contam nation at
a pernmtted facility.

The selected renedy is protective, nmeets ARARs, is effective for the long-term and is
permanent. Wth the exception of the contam nated soils in the inactive evaporati on ponds, the
sel ected renedy for each of the other four nmedia areas neets the statutory preference for
treatnment. The selected renedies for the two groundwater nedia areas and the on-site

cl ay-cappi ng of the contamination in the inactive ponds can be constructed, with readily
avai |l abl e materials and common construction techni ques. Thus, they are considered

inpl enentable. Short-termrisks to workers will be slightly elevated during the capping of the
i nactive ponds, but neasures will be taken to minimze the inpacts. Since the cap will have a
pernmeability of less than 1 x 10-6 cnisec, groundwater will be protected, thus further reducing
the risks posed by the site.

The sel ected renmedy for each of the five nedia areas is cost-effective
The State of Arizona concurs with EPA' s sel ected renedi es.

During the design process, groundwater analyses will be perforned to ensure that the extraction
and treatnment of the contam nated shal |l ow aqui fer does not unduly interfere or dimnish the
existing water resources. Also, the community will have the opportunity to participate during
the selection of the type and final siting of the constructed wetlands and the recharge phase of
treatnment of shallow aquifer groundwater. Fact sheets will be distributed periodically during
the remedi al design phase to keep the comunity inforned during the renedial design phase

The following are the key conponents of the sel ected renedy:

GROUNDWATER

. Installing additional groundwater nmonitor wells to deternmine the |ateral extent of
nitrate contamnation in the shallow aquifer and the perched zone

. Conducting a nonitoring programto collect chemcal water quality data and water
level s

. Conducting aquifer tests and groundwater nodeling to ascertain what potentia
inmpacts, if any, punping will have on downstream water users

. Extracting and treating the perched groundwater by forced evaporation (brine
concentrator), in conjunction with treatnent of the conpany's process wastewaters,
to neet the federal and state drinking water standard of 10 parts per nmillion (ppnm
for nitrate. (Figure 4)

. Extracting and treating the shallow aquifer by use of constructed wetlands to neet
the federal and state drinking water standard of 10 parts per mllion (ppn) for
nitrate, and recharging the treated water through wetlands, agricultural irrigation
di scharge or sone conbi nation of nethods as determ ned during Renedi al Design
(Figures 5A and 5B)

. Moni toring | ong-termeffectiveness and pernanence

. Repl acenent of contam nated shall ow aquifer donestic wells with deep aquifer wells



<I MG SRC 0994120C
<I MG SRC 0994120D>
<I MG SRC 0994120E>

Sa LS
. Excavati ng desi gnated areas to clean-up standards (Table 12);

. Consol idating and transporting excavated materials to an off-site permtted facility
for treatnent and di sposal

. Constructing a |ow pernmeability clay cap over the contam nated soils in the inactive
evapor ati on ponds;

. Monitoring the clay cap on at |east an annual basis to ensure that the integrity of
the cap is namintained and that the ponds to not act as continuing sources of
groundwat er contam nati on; and

. Inpl emrenting institutional controls so that future use of the site is conpatible
with the renedial goals and nmintaining the protection provided by the clay caps

12.1 dean-up Standards
GROUNDWATER

The chem cal s of concern for groundwater are arsenic, fluoride, and nitrate in the perched
groundwater zone. Ntrate is the only contam nant of concern in the shallow aquifer. Federa
and State MCLs, which are the same for these contam nants, are ARARs for groundwater. Table 11
presents the background |levels, Prelimnary Renedi ati on Goals (PRGs), Arizona's Health Based
Qui dance Levels (HBG.s), site-derived, risk-based |levels, and drinking water MCLs for the

chem cals of concern in groundwater. EPA' s selected clean-up standards are presented in the

I ast col um.

ALTERNATI VE WATER SUPPLY

As discussed in section 4.0, interimactions have been taken to address potential threats to
public health fromthe donestic use of contam nated groundwater. The selected renedy requires
the provision of an alternative water supply and other neasures as necessary to prevent the
donestic use of nitrate-contam nated shall ow aquifer groundwater:

1. An alternative water supply in the formof the deep aquifer replacenment wells will be
supplied to the households that neet the criteria of the Alternate Donestic Water
Supply Plan ("ADWSP') approved by EPA in April 1994.

2. ldentifying the lateral extent of the nitrate-contam nated plume during the first
phases of renedial design will provide the basis for notice of areas of known shal | ow
aquifer nitrate contamnation. (At a mninum an accurate plune map will be placed in
the site repository at the Benson Library.)

3. The existing inventory of private wells in the vicinity of the plume will be updated
periodically. Any identified private wells threatened or potentially affected by the
plure, and wi thout sufficient nonitoring data, initially will be nonitored quarterly.

4, An alternative water supply in a formto be approved by EPA will be provided to
addi tional households if the household relies on a shallow aquifer well for domestic
water and the water fromthe well exceeds the federal drinking water standard of 10
ppmfor nitrate in three consecutive quarters of sanpling. (EPA nay require an
alternative water supply imediately if level of nitrate significantly exceed the
federal drinking water standard.)



Table 11
Prelimnary Renediation Goals (PRGs), Background Levels, Arizona Health Based Qui dance Level s
(HBA.s), Site-Derived, R sk-Based Levels, and Arizona Departrment of Water Quality (ADEQ Water
Quality Standards and Sel ected O ean-Up Standards for Chemicals of Concern in
Groundwat er at the Apache Powder Site

Site-Derived ADEQ VWt er Sel ect ed
Ri sked- based Quality d ean- Up
Medi a of Chemi cal Backgr ound( a) Regi on I X HBGLs Level (b) St andar ds St andar ds
Concern PRGs (Federal ML)
ng/ 1 nmy/ 1 ny/ 1 ng/ 1 ny/ 1 ng/ 1
Per ched Arsenic 0. 00537 0. 000049 0. 00002 0. 14(c) 0.05 0.05
G oundwat er Fl uori de 1.4 2.2 0. 042 0. 38(c) 4.0 4.0
Nitrate as nitrogen 0.22 58.0 11.0 6.5(c) 10.0 10.0
Shal | ow Aqui f er Arsenic 0. 00537 0. 000049 0. 00002 0. 14(c) 0.05 0.05
G oundwat er Fl uori de 1.4 0. 420 4.0 4.0
Nitrate as nitrogen 0.22 11.0 10.0 10.0
Foot not es:

(a) Arithnetic nean derived fromRenedial Investigation (R) background sanpl es.
(b) Based on acceptabl e cancer risk being 1. CE-06 and acceptabl e non-cancer hazard being 1.0.
(c) Of-site resident infant.

Table 11. EPA's Selected O ean-up Standards for G oundwater



Prelimnnary Renediation Goals (PRGs),

(HBA.s), Site-Derived, R sk-Based Levels,

Table 12

Background Level s,

Arizona Health Based Qui dance Level s
Ari zona Hazardous Waste Managenent Act (HWAR) Treat nment

Standards, and Sel ected d eanup Standards for Chem cals of Concern in

Medi a of
Concern

| nacti ve Pond
Soi |l s and
Sedi nment s

Wiite Waste
Material s and
Drum St or age
Area

Wash 3
(Excl udi ng the
Ash and Bum

Ar ea)

Soils at the Apache Powder Site

Chem ca

Ant i nony

Arsenic

Bari um

Beryl |ium
Chromi um t ot al

Lead Manganese
Nitrate as nitrogen

Nitrate as nitrogen
Vanadi um
Vanadi um pent oxi de

Back-
ground( a)

ny/ 1

4.47
12 02
125.7
0.94
9.78
14. 27
383.0
140. 05

140. 05
16. 37

2,4-Dinitrotoluene (DNT) 0.0(d)

2, 6- DNT
Paraf fins
Lead

0. 0(d)
0. 0(d)
14. 27

Regi on I X
PRGs

ny/ 1

11.0
0. 97cal 23nc

5. 500

0.4
940.0
500.0
390.0
100, 000

100, 000
550. 0
690. 0

U1 . .
8 6w w

Table 12. EPA's Sel ected O ean-up Standards for Soils

HBGLs

ny/ 1

47.0

0.76

8, 200

0.32

1.700

500. 0

580. 0
190. 000

190, 000

820.0
1,100.0

2.0
120.0

500. 0

Ari zona
HAVA

Tr eat nent

St andar ds

ny/ 1

140.0

66

Site-
Deri ved
Ri sked-
based
Level (b)

ny/ 1

38.2(c)
25. 8(c)
1, 200(c)
513(c)
3.83(c)
NC
1, 110(c)
84, 500

84, 500
753.0(c)
NC

0.0
500. 0

Sel ect ed
d ean-up
St andar ds

ny/ 1

Capped in
pl ace

190, 000
820.0
1,100.0

140.0



SA LS

Where no ARARs were identified for soils, the cleanup standards for excavati on are based upon
heal t h-based |l evels. Site-Derived, Ri sk-Based Levels were established by calculating the

chem cal concentrations in soil and groundwater that correspond either to an excess cancer risk
of 1.0 x 10-6 or a hazard index of 1.0, based on the results of the risk assessment. EPA' s PRGs
wer e devel oped to be used as a rapid reference for screening concentrations in environnenta
nedia and as initial cleanup goals. Arizona's HBGs for the Ingestion of Contam nants in Soils
al so were established as potential cleanup |evels and to establish a benchmark for taking

addi tional action. Table 12 presents the background levels, PRGs, HBGAs, risk-based |evels, and
Arizona's Hazardous Waste Managenment Act (HWVA) treatnent standards for the chemicals in soil
EPA' s sel ected cl ean-up standards are presented in the last colum. |In the absence of an
establ i shed ARAR the selected soil clean-up standard for each conpound is the Arizona HBGL

12.2 Renedial Design (RD) Characterization and Anal ysis
GROUNDWATER

The Feasibility Study (FS) report and the Proposed Pl an recommended additional groundwater
investigation and nodeling during the first part of the renedial design (RD). The purpose of
these studies would be to define the lateral extent of nitrate contam nation in the perched
groundwat er zone and the shal l ow aquifer, and the effect of various extraction rates on the
shal | ow aqui fer's water bal ance

Per ched G oundwat er Zone

Further delineation of the perched groundwater zone will be conducted to the extent that
additional data is needed to assist in locating extraction wells and determ ni ng punpi ng rates
Because source control is the highest priority requirenent for groundwater protection, enphasis
will be placed on gathering this data and proceeding with the nmaxi mum vol unme of punping that can
be managed by the brine concentrator as soon as it is on-line in the spring of 1995.

Shal | ow Aqui f er

The FS report al so recommended additi onal groundwater characterizati on and anal ysis to support
the design of the shallow aqui fer groundwater extraction and treatnment system Based on data
avail able during the FS, EPA relied on the assunption that 720 gallons per mnute (gpnm) would be
the required punp rate for treating the shallow aquifer within a 12 year tinme-frame, an
assunption devel oped by Hargis & Associates (H+A) for ANP. However, short term(e.g., less than
one year) aquifer testing and water nodeling studies wi'l be conpleted to determ ne the inpact
of varying punp rates on the water levels in the shallow aquifer and on the San Pedro River and
to gather the appropriate data necessary for designing the well extraction system Al so
additional nonitoring wells also will be installed in the northwestern portion of the nitrate
plume to define the lateral extent of contam nation

The results of these groundwater studies, to be conpleted early in the RD, will be shared with
the community through fact sheets and/or comunity neetings prior to commencing the final design
plans for the extraction system Treatability studies also will be conducted for constructed
wetl ands (and, if appropriate, for secondary treatnent options discussed below) to determ ne
their denitrification and/or nitrate uptake capacities for high nitrate concentrations (300
ppm. The results of the groundwater nodeling will be evaluated to determne if reduced punping
rates and/or selected "hot-spot" punping may be necessary to ensure mninal inpact on water
resources and the riparian resources of the San Pedro River

During the public comrent period, sone nenbers of the comunity raised concerns that the use of
constructed wetlands to treat the nitrate-contam nated groundwater in the shallow aquifer could
result in potential evaporation/transpiration |oss of valuable water needed for crop irrigation
A proposal was presented to use agricultural irrigation as a nethod for reducing the nitrate
levels in the groundwater rather than other treatnment alternatives. EPA initially screened out
this alternative prinmarily because the ANP facility had insufficient |and space suitable for
growi ng agricultural crops. However, the comments recomended using privately-held farml ands
inthe vicinity of the ANP site. (See the Responsiveness Summary, Part 111 of this ROD, for
EPA' s analysis of this proposal.) Wile EPAis selecting constructed wetlands as the prinmary



treatnent nmethod, EPA will evaluate during RD, a variety of secondary treatnent recharge
options, including habitat wetlands, agricultural irrigation, discharge to the San Pedro R ver,
or sone conbination of these.

SaLs
I nacti ve Ponds

Extensive sanpling is not expected to be necessary during RD. However, a limted anount of
characterization sanpling will be required to determ ne whether soils in or around the inactive
ponds require excavation or renoval prior to being capped. |I|f chem cals of concern not
previously identified are detected in or around any of the inactive ponds, the conceptual
approach for cleanup of these ponds nay need to be revised. The devel opnent of a sanpling plan
and the conpletion of this sanpling effort will be conpleted during the first phase of RD.

Wiite Waste Materials and Drum Storage Area

EPA, in consultation with the State, has determned that the Wiite Waste Materials and Drum
Storage Area will be cleaned up in conjunction with this CERCLA renedi al action for remedi ation
of the historical contam nation problens at the site. The State does not intend to include this
area under the State Consent Decree for cleanup of the active waste nanagenent areas of the
facility. Final cleanup and confirmatory sanpling will be conducted by ANP as part of EPA's

sel ected CERCLA renedy, not under the State's Consent Decree.

Wash 3 Area (Excluding Ash and Bum Area)

As in the case of the Wite Waste Materials and Drum Storage area, the State does not intend to
include the Wash 3 Area under the State Consent Decree for cleanup of the active waste
managenent areas of the facility. Wth the exception of the area i medi ately adjacent to the
Ash and Burn Area (al so known as the Qpen Burn/ Qpen Detonation (CB/ OD) which is covered under
the jurisdiction of the State's RCRA interimstatus closure requirenents, the Wash 3 area will
be characterized for final cleanup and confirnmatory sanpling as part of EPA's sel ected CERCLA
remedy. Additional confirmatory sanpling will be required both in the area where the

contam nated soils have been stored and in the previously excavated areas prior to final
approval of the conpleted renmedial action.

12.3 Institutional Controls

There will be restrictions on the ANP site to prohibit shallow aquifer groundwater use for
dri nki ng purposes.

There will be restrictions on the uses of the capped areas of the site. Only those uses that
will not adversely affect the cap will be allowed, in order to nmaintain the integrity of the
caps. Sone of the uses that nay be conpatible with the caps include recreation (e.g., picnic
areas) and light storage. Uses that are unlikely to be conpatible include heavy equi pnent
storage, enclosed buildings, and any structure that woul d conprom se the integrity of the clay
cap during construction.

12.4 Annual |nspection

Al conponents of the renedy will be inspected and eval uated not |ess than annual ly. Speci al

ci rcunstances (such as heavy rains) may require additional inspections. Goundwater nonitoring
wi Il be conducted not |ess than quarterly. The site will also be inspected to verify the
integrity of the clay caps on the inactive ponds, and that institutional controls are

mai ntai ned. Qperation and mai ntenance will be conducted to ensure that the remedy naintains its
ef fecti veness.



12.5 NMonitoring - G oundwater

G oundwat er nmonitoring will be conducted throughout both the design and the inplenentation of
the remedy for several purposes:

1. To assess the effects of groundwater extraction and punping on the shallow aquifer and
the basefl ow of the San Pedro R ver

2. To assess the effectiveness of groundwater recharge through constructed wetl ands
and/or agricultural irrigation.

3. To nonitor the effciency of the treatnment process(es) (e.g., influent, effluent,
internediate points) to neet and conply with the treatnent standards established in
this ROD.

12.6 Cost

A detail ed cost description of each of the conponents of the preferred remedy for each of the
five nedia area is included in Appendix E of the FS report. The estinated cost for the sel ected
remedy is shown in Table 13 as a present worth value, and includes annual nonitoring for 30
years and appropriate 5-year reviews.



TABLE 13 Alternative 1 Site-Wde Costs - Forced Evaporati on (Perched), Constructed Wtl ands (Shal |l ow
Aquifer), On-Site Capping of Inactive Ponds and Of-Site Fixation/lIncineration for Soils

Medi a Al ternative Sel ected Description of Action Cost ($ nmillions)

G oundwat er

Per ched G oundwat er P-4 For ced evaporation $2.35 M

Shal | ow Aqui fer GS-2B Construct ed wetl ands $ 16. 19M
Soi | s

I nactive Ponds Soils S4 Cont ami nation; Backfill and clay cap $1.93 M

and Sedi nments

Wiite Waste Materi al W5- 2 Excavation and backfill; off-site transport to a permtted facility for fixation $ 0.05 M
and Drum Storage Area and di sposal
Wash 3 Area (excl uding WB- 2 Excavation and backfill; off-site transport to a permtted facility for fixation / $ 0.59 M
Ash and Bum Area) i ncineration and di sposal

Tot al Cost $21.11 M

Table 13. Cost of the Sel ected Remedy



12.7 Summary of Major Community and State Concerns

Concerns raised by the coomunity and the State have been addressed and evaluated. EPA's
response to these concerns is contained in Part 111 of the Record of Decision (Responsiveness
Sunmar y)

Based on community concerns that the shall ow aquifer groundwater m ght be subject to excessive
evaporation loss if treated solely by constructed wetlands, and a desire to use the extracted
water prior to recharge, a preference was expressed by sone for agricultural irrigation rather
than constructed wetlands as a treatnent option To address this preference, EPA will consider
during Remedi al Design, agricultural irrigation and other recharge/ end use options for the
shal | ow aqui f er groundwat er

Addi ti onal comments were subnitted regarding siting of the secondary stage, recharge or habitat
wet | ands away fromthe ANP operating facility so that the public could visit the wetlands for
recreational or educational purposes without potential exposure to the day-to-day nanufacturing
operations at the ANP facility. Decisions on the final siting of the recharge or habitat
wet |l ands and the potential use of agricultural irrigation as a conponent of the secondary stage
treatnent/recharge will be nade during the renedial design, after additional data collection
characterization, and anal yses

Menmbers of the comunity and various state agencies al so coomented on the inportance of
protecting the water resource of the San Pedro River Basin both to protect riparian resources
and to provide sufficient water for downstreamusers. Particular interest was expressed in the
inpact that the extraction and treatnent process, including the rate of recharge, will have on
the water level in the shallow aquifer. EPA agrees that additional studies will need to be
conducted during the renedial design to mnimze any potential inpacts on the water |evels.

O her nenbers of the comunity comented that it was inequitable to install deep aquifer

repl acenent wells for those househol ds that had been on bottled water and not to provide sone
conpensation for those | andowners who already had installed deep aquifer wells at their own
expense or who had not yet installed wells because of the shallow aquifer contam nation

Commrents were al so submitted that well owners with deep aquifer wells would incur increased
utility and punping costs, because of additional water denmands on the deep aquifer. |In order to
avoid drilling new deep aquifer wells, a few comments suggested extending the St. David water
supply systemto accommodate new residents in the area of contam nated groundwat er

To resol ve these issues, discussions should be held anong | andowners, ANP, and |ocal officials

including the St. David water supply systemofficials. EPAwll, to the extent practicable,
facilitate such discussions and performother actions as necessary to protect public health.
See Part |1l (Responsiveness Summary) for a nore detail ed discussion of these issues.

13.0 Statutory Determ nations
13.1 Protection of Human Health and the Environnent

The selected renmedy is protective of human health and the environnent. The potential for direct
contact with contam nated groundwater and soil will be reduced significantly by the follow ng
nmechani sns.

GROUNDWATER

Pumpi ng and treating the perched groundwater by forced evaporation (with a brine concentrator)
and the shall ow aquifer by constructed wetlands will greatly reduce nitrate |evels, thereby
reduci ng potential exposures to nitrate via groundwater and/or surface water. Replacenent of
the nitrate-contam nated shall ow aquifer donestic wells will provide significant further
reduction in the potential for nitrate exposure

Sa LS
The potential for direct contact with contam nated soils will be greatly reduced by excavating

and renoving contam nated soils for off-site transport, treatnent, and disposal at a RCRA
permtted facility, and by backfilling the on-site inactive ponds and covering themwi th a clay



cap. The cap will also reduce significantly the potential for rainwater to | each contam nants
fromthe soil into a perched groundwater zone and potentially to the shallow aquifer

Permanent restrictions will be in place to notify on-site workers and future | and owners of the
extent and risks of residual contamination. The restrictions placed on the ANP property will
prevent inadvertent contact with contam nated soils. The restrictions also will ensure that the
integrity of the capping is maintained to effectively contain the contanmi nated soils. There are
sone short-termrisks to on-site workers associated with the inactive ponds while the capping is
perforned. However, dust suppression nmeasures will be required to mnimze the risk

13.2 Conpliance with Applicable or Rel evant and Appropriate Requirenments (ARARs)

The selected renmedies will conply with all ARARs. The chem cal -specific ARARs for the
groundwat er cleanup are listed in Table 11. The action-specific and | ocation-specific ARARs for
the selected renedi es are attached as Appendi x A

13.3 Cost-Effectiveness

EPA believes this remedy will significantly reduce the risks at this site by elimnating the
pathway for direct contact with nitrate-contam nated groundwater and contam nated soil. This
will be done at an estinated cost of $18.5 mllion for the groundwater and $2.6 nillion for the
soils, for atotal cost of $21.2 mllion, which EPA considers comensurate with the risk
reduction that will be achieved

13.4 Use of Permanent Solutions and Alternative Treatnent Technol ogi es to the Maxi num Ext ent
Practicabl e

The sel ected renedy utilizes pernmanent solutions and alternative treatnent technol ogies (or
resource recovery) to the naxi numextent practicable. The principal threats of the site, the
contam nated groundwater and the soils contamination, will be treated with one exception. One
soils area, the Inactive Pond Soils and Sedinents, was evaluated in the FS and screened out for
treat nent because it was not found to be practicable to renove relatively low |l evels of neta
contam nated pond sedi ments which were relatively imobile (binding to the soil particles) and
were at extrenely low level of risk of transport into the underlying groundwater, if capped in
pl ace

The conponents of EPA' s sel ected remedy consists of proven technol ogi es, conmmon construction
materials and practices, and incorporates EPA s gui dance for closing surface inmpoundnents to
provide a protective, pernmanent solution to the site problens.

13.5 Preference for Treatnent as a Principle El enent

It was determned that treatnent of the principal threats of the site was practicable for the
site, with the exception of the soils and sedinents located in the inactive ponds area, as
di scussed above under Section 12.4.

14. 0 Docunentati on of Significant Changes

There are no significant changes fromthe Proposed Plan to the Record of Decision. The Proposed
Pl an for the Apache Powder Superfund site was rel eased for public comment on June 23, 1994. EPA
has reviewed all witten and verbal coments submtted during the public comment period, and has
sel ected renedies for the five nedia areas as conceptually presented in the Proposed Plan. One
m nor change relates to the treatnent of the shallow aquifer groundwater. Wile EPA is

sel ecting constructed wetlands as the prinary treatnent, EPA additionally will eval uate during
remedi al design other recharge/ end use options. The other four nedia areas of the selected
remedy have not changed



PART 111: RESPONS|I VENESS SUMVARY
1.0 Overview

On June 22, 1994, the U S. Environnental Protection Agency (EPA) issued a Proposed Plan stating
EPA' s preference for the cleanup alternatives for the Apache Powder Superfund Site in St. David
Arizona. A thirty-day public comment period, follow ng the issuance of the Proposed Pl an, ended
on July 25, 1994. At a public neeting held on July 6, 1994, EPA presented the alternatives for
addressing the groundwater and soils contam nation at the Site, described EPA's preferred
alternatives and answered comunity questions. This Responsiveness Sunmary is a witten sumary
of the significant comrents received by EPA during the public comment period and EPA's responses
to these coments.

After consideration of the public comments and review of the adm nistrative record, EPA has
selected as the renedy the alternatives identified in the Proposed Plan. This renedy is
enbodi ed and described fully in Parts | and Il of the Record of Decision (ROD). In short, the
remedy calls for extraction and treatnent of perched water by a brine concentratorl; extraction
and treatnment through constructed wetlands of the nitrate-contani nated shal |l ow aquifer
groundwater; and a variety of on-site and off-site cleanup nethods for the soils.

The community's response to the Proposed Plan, described nore fully in section 4.0 bel ow, was
generally favorable. The comunity clearly wants cleanup to proceed, and had little comrent on
the perched groundwater and soils alternatives. Mst of the community's conmments centered on
the use of constructed wetlands for treating the shallow aquifer groundwater. One area of
concern was the potential loss of water, |leading to suggestions of other alternatives, such as
agricultural irrigation or defernment of the shallow aquifer cleanup

The comments by state agencies and by Apache N trogen Products, Inc. (ANP), the owner and
operator of the Apache site, are discussed in section 5.0 below. The state generally concurs
with EPA's remedy selection. ANP generally supports the perched groundwater and soils renedi es
with nodifications. ANP favors cleanup of the shallow aquifer but suggests a |ower, nore

sel ective punping rate. ANP prefers the treatnent alternative of constructed wetlands to the
other alternatives discussed in the Feasibility Study but urges EPA to consider other treatnent
net hods, such as agricultural irrigation

1 Apache Nitrogen Products, Inc. (ANP) currently is constructing a brine concentrator
to treat its industrial process wastewater. The perched water is simlar enough
to ANP's process wastewater to nake treatnent with the sane equi prent feasible.

2.0 History of Community Invol venent

EPA has conducted an extensive outreach programto involve the comunity in activities at the
site. For a detailed description of comunity involvenent, refer to section 5.0 of Part Il of
t he ROD.

3.0 Oganization of Responsiveness Sunmary
3.1 Commnity Concerns on Mjor |ssues

The comunity expressed its concerns about the cleanup of the Apache Powder Site in two
principal ways. Many in the community attended and spoke at the public neeting on the proposed
plan held on July 6, 1994. (Qher comunity nenbers submtted witten coomments to EPA. EPA
acknowl edges and appreci ates the thoughtful input of the local comunity, the State, and ANP

Several major issues were raised by the community during the public comment period. A sumary
of those issues and EPA' s responses are presented in section 4.0. Section 4.0 responds to the
letters submtted by comunity nmenbers and the comrents nmade at the public neeting. These
letters and comments cover a range of issues but with nuch overlap. For ease of respondi ng, EPA
grouped these comunity concerns into six general subject matter categories. Responses to nore
specific or technical comments appear in section 5.0.

EPA is not repeating in this Responsiveness Summary all questions and answers fromthe public
neeting. A copy of the neeting transcript is included in the Admnistrative Record and is



avail able at the public repository in the Benson Library.
3.2 Comment Letters Received
In addition to the comments received during the public neeting, EPA received and considered the

following coonment letters, a few of which arrived after the July 25, 1994 cl ose of the coment
peri od.

. Arizona Departnment of Environnental Quality, July 25, 2994

. Arizona Departnent of Environnental Quality, August 11, 1994

. Ari zona Departnent of Water Resources, July 25, 1994

. State of Arizona Ofice of the Attorney General, July 25, 1994

. Kimball & Qurry, P.C., on behalf of Apache N trogen Products, Inc., July 25, 1994
. Julie Stronberg, Ph.D., Arizona State University, Center for Environnental Studies,

June 16, 1994

. Di ck Kanp, Border Ecol ogy Project, July 6, 1994

. d adys Garno, St. David, Arizona, June 15, 1994

. John S. Gay, Sahuarita, Arizona, July 5, 1994

. M ke Kruse, Phoenix, Arizona, July 6, 1994

. John S. Gay, Sahuarita, Arizona, July 11, 1994

. Lawrence J. and Patty J. Saunders, St. David, Arizona, July 11, 1994
. Gerald J. and Farrel H Kenpton, St. David, Arizona, July 20, 1994
. Thomas Haynmore, St. David, Arizona, August 1, 1994

Copies of all witten comments are in the Admnistrative Record and will be available at the
public repository in the Benson Library.

4.0 Summary of Responses to Major |ssues and Concerns

In addition to comments received on EPA's sel ected renedies for the areas of historical

contami nation at the ANP site, EPA received comments on air em ssions and other State issues.
Because of previous agreenents between EPA and the State on the division of responsibilities for
oversi ght and enforcenent of cleanup activities at the site, EPA forwarded comments relating to
State issues to ADEQ

4.1 Health Concerns and Site Risks
G oundwat er

The potential health threat of nitrate in drinking water is one of the nain concerns posed by
the nitrate-contam nated shal |l ow aqui fer groundwater plunme migrating fromthe Apache Powder
site. The ongoing di scharge of process wastewaters to the perched groundwater underneath the
evaporation ponds has resulted in continual contam nation of the shallow aquifer. The
installation of the brine concentrator (scheduled for April 1995) will halt this continuing
di scharge to the perched groundwater, since the wastewaters will be treated and recycled for
reuse. Additionally, once the brine concentrator is on-line, the perched groundwater will be
extracted and treated by the brine concentrator, along with the process wastewaters.

The extraction and treatnent of the shallow aquifer will begin to clean up the nitrate
contam nation over a period of years. In the interim bottled water has been supplied to



residents to avoid the potential risk of drinking nitrate-contani nated water above the federa
Maxi mum Cont am nant Level (ML) of 10 mlligrans per liter (ng/l) or 10 parts per mllion (ppm.
Currently, ANP is installing new deep aquifer replacenent wells under the Alternative Drinking
Water Supply Plan (ADWSP), which is being incorporated as part of this record of decision

However, a potential risk continues to exist for new residents in the area who unknow ngly may
install drinking water wells into the shallow aquifer and potentially be exposed to nitrate.
EPA considers the groundwater contam nation at the site to be a potential health threat, which
nust be cleaned up to protect hunman health. EPA will explore avenues for ensuring that, unti
the nitrate level in the shallow aquifer groundwater is reduced to belowthe MCL, future
residents are aware of the risks of exposure to shallow aquifer groundwater.

Soil's

Currently, the site is fenced. Contam nated soils do not pose an imediate risk, with the
possi bl e exception of risk to trespassers who are not know edgeabl e of the on-site areas where
hazar dous substances are stored or contained. Trespassers coul d be exposed to sone of the
surface soil contam nation that exists on the site. Another potential health risk via the soils
pat hway exists for on-site workers and nearby residents, if the site were opened up for

devel opnent. If contam nated soils were nmoved or disturbed in the future during the course of
renmedi al activities, digging the foundations for buildings, or clearing site areas for
construction, disturbed soil could be released to the atnosphere, greatly increasing the chances
for human exposure. EPA considers the soil contamination at the site a potential health threat
requiring either renmoval or containnent, based on assunptions nade for future use of the site

In order to protect the health of the community, the pathway through which the popul ation can be
exposed nmust be elimnated. EPA has chosen a conbination of nethods for protecting people from
the contam nated soils, both on-site containment and off-site treatnment and di sposal. The

netal -contam nated soils and sedinments in the inactive ponds will be covered in place with a

|l owperneability clay cap and will remain on site. The clay cap will be a physical barrier

bet ween peopl e and the contam nated soils. Institutional controls (e.g., deed restrictions)

may be put in place to ensure that future use of the inactive ponds area is conpatible with the
renmedial goals and to nmaintain the integrity of the clay caps. The renai ning contam nated soils,
currently located in the Wiite Waste Material and Drum Storage Area and in the Wash 3 Area, will
be excavated and renobved to an off-site permtted hazardous waste facility for treatnent and

di sposal

4.2 Water Resources - Agricultural Irrigation

A maj or concern of the community is whether the use of constructed wetlands to treat the shall ow
aqui fer adequately considers the unique water resource constraints on this arid part of the

sout heastern Arizona. Several comments, including coments fromthe Arizona Departnent of

Envi ronnental Quality and ANP, recommended that consideration be given to agricultura

irrigation as either a secondary treatnent alternative or for end use

An irrigation proposal was presented by a menber of the agricultural comrunity, identifying
owners of approximately 1,000 acres of privatel y-owned | and adjacent to the ANP site who would
be interested in taking the nitrate-contam nated water for crop irrigation. The identified
1,000 acres were on both the east and the west side of the San Pedro River. To date, the
contam nated nitrate plune has only been detected on the west side of the river, with the
exception of a snall area near the Ponerene Canal north of site. Only low levels of nitrate
contam nation (3-5 ppm) in the range nornally expected in an agricultural area have been
detected on the east side of the river. For this reason, EPA believes consideration of
agricultural irrigation should be limted to the west side of the river to elimnate any
potential risk of introducing |levels of nitrate above the federal Maxi mum Contam nant Leve
(ML) of 10 ppmand the consequent risk of contam nating any drinking water wells.

EPA agrees that the agricultural irrigation concept should be evaluated during the first phase
of renedial design (RD). EPA plans to include several studies, including but not limted to
gathering data on the concentrations of nitrate in various portions of the plune, water bal ance
the potential |and acreage both on and off the ANP site, the geol ogical characteristics of the
areas considered for irrigation (clay versus alluvium, the crops available for irrigation, and
the efficiency of these crops to take up nitrate. Based on the findings of these studies, it



nay be feasible to incorporate the use of agricultural irrigation either as secondary treatnment
following primary treatnment in a constructed wetlands or as an end use if the influent |evels of
nitrate can be reduced to levels that can be efficiently treated by the crops. However, unti
these studies are conpleted, EPA believes it is premature to alter the selection of constructed
wetl ands for treatnent of the nitrate in the shallow aquifer

In conversation, sone nenbers of the agricultural community have expressed an interest in
devel opi ng educational prograns in the use of constructed wetlands and/or crop irrigation to
informthe comunity on environmental protection and enhancenent and good farm ng/ranchi ng
managenent practices.

4.3 Water Resources - Riparian Protection

Many renbers of the community and various state agenci es commented on the inportance of
protecting the water resources of the San Pedro River Basin, and to naintain or, if possible,
enhance the riparian resources. Concerns were raised that extracting and punpi ng the shall ow
aqui fer groundwater to treat and renove the nitrate nmay potentially danage these ecol ogi ca

r esour ces.

EPA concurs and has determ ned that various types of hydrogeol ogi cal studies should be conducted
during RD to evaluate the hydraulic connection between the shallow aqui fer and the San Pedro
River. These studies include, but are not linmted to, aquifer testing, updated water quality
testing, and groundwater nodeling. |In addition, refinenment of the assunptions on punping rates
and the location of extraction wells will be devel oped during RD to mnimze any inpact on the
flow of the San Pedro River. Water levels also will be nonitored during operations so that
adjustnents to the punping rates can be nmade, as necessary. EPA also will consider neasures
during RD for enhancing existing riparian resources by careful consideration of the siting and
construction design (including choice of vegetation) for the constructed wetl ands.

4.4 Water Resources - Downstream Users

O her nenbers of the comunity comented that punping and extracting the groundwater fromthe
shal  ow aqui fer for treatment by constructed wetlands may continue to exacerbate an al ready
lowered water table. As stated above, EPA concurs that additional studies need to be conducted
during the first phase of RDto mnimze any inpact on the San Pedro R ver Basin and the

avail ability of water for downstreamusers. EPA will ensure that the RD will effectively
address recharge to the shall ow aqui fer groundwater.

4.5 Water Resources - Deep Aquifer Replacenent Wlls

Sorre nenbers of the comunity comented that it was inequitable to install deep repl acenent
wel | s for househol ds that had been on bottled water due to the nitrate contamnation of their
shal | ow aqui fer drinking water wells, while not providing nonetary conpensation for those | and
owners who installed a deep aquifer well (because of prior know edge of the shallow aquifer
nitrate contam nation) or who have delayed installing either a shallow or deep aquifer well.
Sore of the comments requested that EPA do sonething about this natter

The purpose of replacenent well installation is to protect the health of people who otherw se
woul d have the potential for unsafe exposure to nitrate-contam nated shall ow aquifer
groundwat er. Those who have drilled their own deep aquifer wells, fortunately, have elimnated
their own risk of exposure. EPA generally does not have the authority to intercede in private
party disputes regarding alleged property damage or | osses.

A few comments stated that, because of additional water denands on the deep aquifer, certain

wel l's that previously had been artesian would require the installation of punps, resulting in
increased costs. EPAis aware that the installation of new deep wells nmay inpact the
avai l ability of water for other nearby wells. EPA al so recognizes that sone | andowners have
incurred or may incur expenses due to the |owering of deep aquifer water |evels (whether the

|l owering of deep aquifer levels was due to new deep well installation or other possible causes).
Because the ANP site is not located in an area designated by the Arizona Departnent of Water
Resources as an Active Managenent Area (AMA), there are no legal restrictions that would
prohibit parties fromdrilling wells on their property to withdraw water fromeither the shall ow
or deep aquifer. EPA believes requiring cleanup of the shallow aquifer and ensuring safe water



for those who have relied on the shallow aquifer for donestic use are appropriate neasures to
protect human health and the environnent, and EPA will seek to avoid possible inadvertent
negative inpacts of the sel ected renedy.

O her comments recommended that the St. David water supply system be extended to accommpdate new
residents in areas of nitrate-contam nated groundwater that otherwi se will be forced to dril
deep aquifer wells. EPA also recognizes that future population growth, including the need to
supply potable water, will continue to be a concern in the Benson/St. David area. To resolve

t hese issues, discussions should be held anong | andowners, ANP, and |ocal representatives,
including the St. David water supply systemofficials. EPAwll, to the extent practicable,
facilitate such discussions and will perform other actions as necessary to protect public

heal th

4.6 Effectiveness of Remedy

Four of the five selected renedial actions in the ROD received general concurrence by the
community, with the exception that ANP did not concur with EPA s reconmendations for additiona
soil sanpling. For details, see section 5.4 for EPA's responses to ANP's coments.

However, the selection of constructed wetlands to treat the nitrate-contam nated shal | ow aqui fer
recei ved nunerous conmments, as di scussed above. EPA believes many of these concerns will be
resol ved during the first phase of the renedial design at the conclusion of the various studies
previously discussed. EPA agrees that the shallow aquifer extraction system including the
siting of the extraction wells and the recharge | ocations, including punping rates, needs to be
carefully reviewed and consi dered once additional, updated data are gathered. Additionally, if
new i nformati on becones avail abl e supporting the inclusion of an agricultural irrigation
conponent, EPA could nodify the renedy, if appropriate. However, until these additional anal yses
are conpl eted during renedial design, any specific changes to the sel ected use of constructed
wetl ands for treatnent of the shallow aquifer would be prenmature

5.0 Detailed Response to Comments

This portion of the Responsiveness Summary responds to nore specific or technical conments nade
or submtted during the public comment period. These include the commrents by the state
agencies, ANP and certain comunity nenbers. This section also includes responses to specific
questions rai sed during the public neeting that were not answered at the public nmeeting or in
the previous section

5.1 Comments from Arizona Departnent of Environnental Quality (ADEQ -Letters of July 25, 1994
and August 11, 1994

1. Ceneral Comment: "The Arizona Department of Environnental Quality (ADEQ concurs with
EPA' s proposed groundwater and soil cleanup alternatives at the Apache Powder Superfund Site, as
generally outlined in the above referenced Proposed Pl an".

Response: Thank you for the conmment.

2. Capping of the Inactive Ponds: Regarding the proposed alternative for the inactive ponds
at the site (capping), ADEQ wi shes to enphasize the inportance of the devel opnent of a plan to
nmonitor the integrity of the caps and to verify that the ponds do not act as a continuing source
of groundwater contam nation. Monitoring nmethods may include collection of physical data

associ ated with the ponds, such as unsaturated zone nonitoring, in addition to visua

i nspections of the capped ponds.

Response: EPA will take these recomendations into account during the design of the renedy and
t he devel opnent of nonitoring plans to ensure that the ponds do not act as a continui ng source
of groundwater contam nation. ADEQ will have the opportunity to review and subnmt comments on
the nonitoring plans before EPA approves them

3. Future Use of Inactive Ponds: ADEQ reconmends that continued consideration be given to the
devel opnent of a nechanisn(s) restricting future use of the capped, inactive ponds. These
nmechani sns nmay i ncl ude deed restrictions, notice to the deed and/or fencing.



Response: EPA shares these concerns and has included institutional controls in the ROD. Any
future site use nust be consistent with the renedy and not conpromise the integrity of the caps
on the inactive ponds

4. Post-d osure Monitoring for Inactive Ponds: In the event additional sanpling during the RD
phase at the site indicates that inactive pond sedinments can be classified as a Resource
Conservation and Recovery Act (RCRA) Hazardous Waste, then post-closure nonitoring and notice to
the deed may be required

Response: EPA agrees that if any inactive pond sedinents are determned to be a RCRA hazardous
waste, the ROD nay need to be revised to proved post-closure nonitoring and/or other
requi renents.

5. Reconsi deration of Agriculture Use Alternative for Shallow Aquifer: The determ nation of
the preferred renedial alternative for the contam nated shal |l ow aqui fer should include a
reconsideration of the agricultural use alternative. This alternative, or a conbination of
wet | ands and agricultural use, may offer an effective nmethod of treatnent.

Response: Based on current information and the nine criteria analysis, EPA believes that the
use of constructed wetlands is the best alternative for treating the shallow aquifer. The
effectiveness of agricultural irrigation as a nethod of treatnent depends on nmny vari abl es,
such as the concentrations of nitrate in the influent to be treated. Agricultural irrigation

as an alternative for secondary treatnment or end use, will be further evaluated during the
initial stages of RD. Until additional analyses are conpleted during RD on the concentrations
of nitrate in various portions of the plume and on the potential |and acreage and crops

avail able for irrigation, any specific changes to the sel ected use of constructed wetlands woul d
be prenmature.

6. Crop Irrigation as Secondary Treatnent of Water: ADEQ believes that the irrigation
proposal warrants consideration by the EPA as secondary treatnent of the (shallow aquifer
ground) water. Such treatnent may or may not replace a secondary wetlands treatnment system
dependi ng on the amount of water which can feasibly be distributed to the farners.

Response: As stated in EPA's response to ADEQ s comment #5 above (p.3-9), EPA intends to have
addi ti onal anal yses conpleted during RD to explore the potential use of crop irrigation as
secondary treatnent or end use

7. Factors to be Considered to Ensure Nitrate Contanmination is Not Spread to Previously
Uncont am nated Soils and Groundwater: G ven the extrenely high nitrate content of the shall ow
aqui fer groundwater (approximately 300 parts-per-mllion, or 810 I bs of nitrogen per acre foot
of water, in sone locations), ADEQ is concerned that applying the groundwater to various parcels
inthe St. David area may create a high potential for spreading contam nation to previously
non-contam nated soils and groundwater. Thus, various factors should be considered for each
farm including soil type and properties, nmethod and procedures of irrigation, punping rates,
concentration of nitrates in the groundwater at the tine of the application, and nitrogen
consunptive use of the crops. These factors and conditions may vary farmto farm

ADEQ feels that a high degree of assurance that contam nants will not be spread to other areas
is needed, prior to approval of the irrigation proposal

Thus, it would be appropriate to reduce nitrate concentrations through a prinary treatnent
systeminitially, prior to applying the groundwater on the fields. In addition, groundwater
noni toring shoul d be conducted in association with each farmto ensure that inpacts to the
under | yi ng groundwater are not significant.

Response: EPA concurs with ADEQ s comments and reconmendations. As stated in EPA' s responses
to ADEQ s comments #5 (p.3-9) and #6 (p.3-9) above, EPA will take neasures to ensure that the
necessary data is gathered and anal yzed regarding the agricultural irrigation option during the
first phase of RDto fully evaluate the technical feasibility of this proposal

8. Avert | npact on the Base Flow of the San Pedro River: One of ADEQ s prinmary concerns with
a shallow aqui fer renmedy at the site involves the hydraulic connection between the shall ow
aqui fer and the San Pedro River (SPR). The selected renedy should be designed to avert an



inpact to the base flow of the SPR Additional information on the effects of the renedy on the
SPR wi Il be obtained early in the renedi al design phase. Such data nay suggest that a
substantial anount of treated water should be returned to the SPR either directly or
indirectly, to sustain current base flows. Depending on factors such as irrigati on nethods used
on the various farns and the location of the farns relative to the SPR the irrigation proposal
may not support recharge to the SPR

Response: EPA concurs that additional studies will need to be done during the first phase of
the remedi al design on the hydraulic connection between the shallow aquifer and the SPR to
ensure that punping and extracting of shall ow aquifer groundwater does not adversely inpact the
base flow of the SPR

9. Arizona Water Quality Standards: Treated water to be returned to the aquifer and/or the
SPR nust meet Arizona Water Quality Standards. This should be specified in the final ROD as an
applicable or relevant and appropriate requirenent.

Response: EPA concurs with this comment. Please see page 2-30 of the ROD.

10. Details of an Agricultural Irrigation Alternative: ADEQ has raised several issues
regarding an irrigation alternative, including long-termcommtnents fromfarners using water,
restrictions on the farmsize, conpliance with State regul ati ons when applying water, and siting
of the farns near the San Pedro River and the prinary treatnent stage of the constructed
wet | ands.

Response: EPA believes that these are inportant issues which require further consideration
during RD, when a nore conplete evaluation of the irrigation alternative will be conducted.

5.2 Comments from Arizona Departnment of Water Resources (ADVWR)

1. Ceneral Comment: "The Departnent concurs with the Proposed Plan with he understanding that
downstreamwat er rights holders are not affected, that base flows in the San Pedro River are

nmai nl ai ned to appropriate levels and that any water withdrawn be put to reasonabl e and
beneficial use."

Response: Thank you for the comment. See EPA's response to ADWR s comment #2 (p.3-11) bel ow.

2. G oundwat er Wthdrawal s Perfornmed Pursuant to Renedial Actions at the Apache Powder Conpany
(APC) Superfund Site May Result in Negative Inpacts to Downstream Users: Any groundwat er

wi thdrawal s perforned pursuant to renedial actions at APC that affect base flows in the San
Pedro River (SPR) may be considered surface waters and nmay result in negative inpacts to
downstream surface water right holders. |[|f downstreamrights holders were affected, those
rights hol ders woul d have the option to take | egal section in state court.

Response: EPA acknow edges the potential inmpact that punping and extraction could have on the
base flows in the SPR and downstream surface water right holders. As stated In the response to
ADEQ s comment #8 (p.3-10), EPA w Il require additional studies during the RDto ensure that

punpi ng and extracting of shallow aqui fer groundwater does not adversely inpact the base flow of
the SPR

3. Wt hdrawn Water Must be Put to Reasonable and Beneficial Use: 1In order to be consistent
with applicable laws, water withdrawn pursuant to renmedial actions nust be put to reasonabl e and
beneficial use.

Response: EPA concurs with this coment.

5.3 Comments fromthe State of Arizona Office of Attorney General on EPA's Feasibility Study

1. Request for Corrections to Gtations in the Appicable or Rel evant and Appropriate

Requi renent (ARARs) Tables in the Feasibility Study (FS): The Arizona AGs Ofice has requested
corrections to the following tables: Table 3-2 (Potential Chemical Specific ARARs for

G oundwat er, Table 3-5 (Chem cal Specific ARARS for Soil, Wash 3 Area (Excluding the Ash and
Burn Area, and Table 3-6 (Potential Action-Specific ARARs for the Apache N trogen Products, Inc.
Site) in EPA's Feasibility Stludy (FS).



Response: EPA has nade 1lhe requested changes. See Table 11 (p.2-30) and Table 12 (p.2-31) and
Appendi x A (p.2-39) of the ROD for corrected versions of Tables 3-2, 3-5, and 3-6

5.4 Comments fromKinball & Curry on behalf of Apache Nitrogen Products, Inc., (ANP)

1. I nclusion of Previous Comments on RI/FS in the Adm nistrative Record: Numerous docunents
contai ning comments by and on behal f of ANP previously have been submtted to EPA regarding
various aspects of the RI/FS and relating to the proposed renedy. At the tine that these
comrents were submtted, ANP requested that they be included in the adm nistrative record of
this matter. ANP repeats that request by this reference, and requests that EPA respond to ANP' s
previ ous conmments as provided in 40 C F. R Section 300.815

Response: G ven the general reference to previous subm ssions, EPA cannot identify with
specificity the docunents and comments to which ANP is referring. EPA has attenpted to include
all correspondence by and on behalf of ANP regarding the RI/FS and relating to the proposed
remedy in the admnistrative record. EPA has considered the docunments and conmments contained in
the admnistrative record. EPA is responding to ANP's comrents submtted during the coment
period, and believes that these responses, plus the responses to other coments, adequately
address issues raised by ANP in docunents contained in the Administrative Record

2. I nclusion of ANP's Docunent. "Risk Assessment. Apache N trogen Products” in the

Adm ni strative Record: There is one docunment, "Ri sk Assessnent, Apache N trogen Products"
(Wodwar d- A yde Consul tants, July 13, 1992), which contai ned cooments previously submtted by or
on behal f of ANP relating to selection of the proposed renmedy and which is not referenced in the
Proposed Plan or the final Rl or FSreports. |In case this document has not already been
included in the adm nistrative record, a copy is enclosed for inclusion in the admnistrative
record and response by EPA

Response: EPA will include ANP's docunent, "Ri sk Assessnent, Apache Nitrogen Products” in the
adm nistrative record. EPA relied on the Baseline Public Health Eval uation/ Ecol ogi ca

Assessnent (PBHE/ EA) prepared by | CF Technol ogy I ncorporated for EPA in Septenber 1992. EPA has
reviewed ANP' s risk assessnent in conjunction with conpleting the Record of Decision and has
concl uded that there are no major disparities between EPA s sel ected renedy and ANP's findi ngs
in the risk assessment.

3. Validity of ANP's June 25, 1993 Proposal for Renedial Action: By letter dated June 25,
1993, ANP submitted a proposal for renedial action, based upon the RI/FS prepared by Hargis +
Associ ates. ANP continues to believe that the proposal nade |ast year is a valid approach to
remedi ation. EPA's proposed plan is simlar to ANP's plan with respect to nost of the areas at
the site, with the exception of the renediation of the shallow aquifer. ANP s proposal provided
for a nore selective approach to punping fromthe shallow aquifer for treatnent. ANP believes
that public coments nade at the July 6, 1994 public neeting regarding water conservati on and
concerns regarding the inpacts of punping on the flow of the San Pedro River stated in EPA's FS
support ANP's nore sel ective approach to punpi ng, which would reduce the punping rate. ANP
bel i eves that this approach would be fully protective of human health and the environnment. At
worst, ANP's plan might take a few years longer to achi eve cleanup goals in the shall ow aquifer
However, a reduced punping rate woul d reduce the risk of adverse inpact to the flow of the San
Pedro River and alleviate the other concerns regardi ng water conservation

Response: EPA concurs with ANP's assertion that the June 25, 1993 proposal for renedial action
has nerit, and EPA has considered this proposal in selecting its remedy. However, for purposes
of preparing EPA's FS Report, EPA did not alter the assunptions nade by Hargis + Associ ates
regarding the quantities of soil and volurme of groundwater requiring renediation. Rather than
spend additional dollars on a new theoretical nodel, EPA continued to use Hargis + Associ ates
exi sting data and assunptions for the purposes of preparing EPA's revised FS report. However
EPA bel i eves additional data gathering and anal yses (groundwater nodeling, aquifer tests, etc.)
need to be perforned during the first phase of remedial design to determine if nodifications or
adj ustnents can be nmade to the cl eanup remedy. EPA agrees that nore refinenent of the
assunptions on punping rates and the | ocation of extraction wells should be devel oped during
remedi al design to account for seasonal weather conditions, the specific subsurface geol ogy of
the recharge location, and to mnimze the inpact on the flow of the San Pedro River or on the
water rights of downstreamusers. See EPA's responses to ADEQ s comment #8 (p.3-10) and ADWR s
comrent #2 (p.3-11).



4. Use of Constructed Wetlands is Preferred by ANP for the Shallow Aquifer: Wth respect to
the proposed nethod of treatnent, the use of constructed wetlands is preferred by ANP over the
other treatnent nethods for the shallow aquifer discussed in the FS. However, ANP requests that
EPA gi ve serious consideration to comments nmade by | ocal |andowners regarding the use of water
punped fromthe shallow aquifer for irrigation use. As long as irrigation use would not
increase the costs of the project and as long as water rights issues can be resol ved, ANP would
support this alternative approach.

Response: EPA concurs with ANP that potential irrigation use as a conponent of the treatnent
remedy for the shallow aquifer should be considered in nore detail. EPA believes this option
for agricultural use as secondary treatnent or as end use should be anal yzed in greater detai
during the first phase of remedial design. See EPA's responses to ADEQ s comments #5 (p.3-9),
#6 (p.3-9), #7 (p.3-9), and #10 (p.3-10).

5. EPA s Assessnent That Use of the Shallow Aquifer for Drinking Water Presents the Only Risk
to Public Health or the Environnent: ANP wi shes to highlight that EPA's own assessnent
indicates that use of the shallow aquifer for drinking water presents the only risk to public
health or the environment. Notably, the only designated use for which a state nunerical aquifer
water quality standard exists is for drinking water. As EPAis aware, ANP is currently
installing deep aquifer drinking water wells for those resi dences where shal |l ow aqui fer drinking
wat er well s have been shown to have nitrate concentrations above the maxi mum cont ani nati on
levels ("MCLs"). This project will be conpleted within a few weeks, and will result in the

repl acenent of all residential wells where there has been a verified exceedence of the MCL

Response: EPA has highlighted the risk posed to infants if nitrate-contam nated groundwater is
ingested. However, as stated in EPA's risk assessment, Rl report, and FS report, health risks
al so are posed by the perched groundwater which continues to contam nate the shall ow aqui fer and
by the soils contam nation on the site

6. Cut-OfFf of NNtrate Flows to the Shallow Aquifer WIIl Strongly Attenuate the Nitrate
Concentrations in the Shallow Aquifer: Once punping of the perched aquifer begins, the cut-off
of flows to the shallow aquifer will strongly attenuate the nitrate concentrations in the

shal  ow aqui fer as fresh upstreamwater flows mx with the renmaining waters in the shall ow
aquifer. As the FS admits, even if no action is taken, "dispersion and dilution of the COC s to
concentrations that would not exceed MCL woul d occur over a period of several years. " Al though
ANP does not suggest that the no-action alternative be adopted, it does believe that EPA shoul d
nore seriously consider a nodified alternative GS-1B that includes institutional controls and

di screte groundwater punping. Again, EPA states on page 5-6 that this alternative would "reduce
the potential for exposure to surface water and groundwater containing concentrations in excess
of the MCLs on a short termbasis,” and "on a long-termbasis, natural dilution fromrecharging
and di spersion caused by surface water flows and groundwater nmovenents and natural biol ogical
degradati on woul d reduce concentrations of the COC s to concentrations |ess than the MCLs and
all ow renoval of the restrictions on use of the groundwater."

Response: EPA is aware that some di spersion and dilution would occur in the shallow aquifer
However, the timeframe required is not short-term Hargis + Associates concluded in ANP's FS
report that the time-frane is up to 90 years for attenuation to reach MCLs if no action is taken
on the shall ow aquifer, assum ng the perched groundwater is punped and treated. ANP's FS further
states that even if the shallow aquifer is punped and treated at a rate of 500 gpm the
treatnent period is still 35 years to reach 10 parts per mllion (ppm, according its

cal cul ations. EPA agrees that discrete punping may be an appropriate approach to ensure there
are not adverse inpacts on the base flow of the San Pedro River. However, until additiona

hydr ogeol ogi cal studies are conducted during RD, the optinmum punping rates, (including

consi deration of discrete punping) cannot be sel ected

7. ANP Bel i eves That ADAR s Authority Could Restrict the Drilling or Use of Wlls in the
Shal | ow Aquifer. Thereby Making the No Action Alternative an Inplenentable Option: EPA did not
eval uate the no action alternative for the shallow aquifer because it believed that there were
no state or federal laws or regulations "that could restrict the drilling and the use of wells
in the shallow aquifer." O course, given that ANP currently is providing drinking water wells
to affected residences, the only potential exposure which could cause a risk is nitrate

contam nated groundwater from new drinking water wells, and EPA's statenent that state

regul ations could not restrict the drilling and use of newwells in the shallow aquifer is not



whol |y accurate. First, all of the residences which have or will receive new, deep aquifer
drinking water wells have agreed to not use the shallow aquifer for drinking water purposes. In
addition, Arizona laws and regul ation allow the Departnent of Water Resources ("DWR') to linmt
the installation and construction of newwells. Al wells nust be registered with the State,
and construction of new wells nust be approved before installation. At that tinme, DWR has the
opportunity to review well siting and could prohibit the approval of a drinking water well in an
area of poor water quality. Gven that authority, ANP believes that the GS-1B alternative is

i npl enentabl e, woul d be protective of the health and the environnent, and shoul d be consi dered
nore fully prior to issuance of the ROD.

Response: EPA does not concur with ANP's position on the extent of ADWR s authority regarding
"the restriction of drilling and the use of wells in the shallow aquifer". At the public
neeting, a question was asked whether there was a potential for deed restrictions to be placed
on private property adjacent to the site. The question was answered by a representative of
ADWR, who stated that ADWR does not have the authority to deny the drilling of wells or the
proper drilling of wells or extraction of groundwater in this area, since it is a non-active
nanagenent area. Because the site is not located in an active managenent area i n which ADWR
regul ates water rights and water use, EPA did not consider the no action alternative a
protective or an inplenmentable alternative. Even if the State had the authority to restrict
well drilling, EPA does not consider such institutional controls to be an adequately

i npl enentabl e or protective alternative

8. ANP Believes a Sufficient Remedy is to Qut-Of of the Perched Zone, and Install Deep

Aqui fer Drinking Replacenent Wlls. Conbined with Discrete Shall ow Aquifer G oundwater Punping
and Treatnment in Specific Areas of Low Flow Wiere Nitrate Concentrati ons Appear to Accunul ate
Wth the cut-off of the perched zone, and the installation of drinking water replacenent wells
ANP believes that this will be a sufficient renedy to address the requirements of CERCLA

Mor eover, ANP could conbine this with discrete punping and treatnment in specific areas of |ow
flow where nitrate concentrations appear to accunul ate

Response: EPA agrees that cut-off of the perched zone will reduce nitrate flow to the shall ow
aqui fer and that installation of deep aquifer replacenent wells will reduce the potential risk
of exposure to nitrate in the shallow aquifer. But these reductions al one woul d not be an
adequat e renedy. (See EPA's responses to ANP's comments #6 (p.3-14) and #7 (p.3-15).) The
presunption of nitrate accunmulating in certain areas of the shallow aquifer is questionable.
The appearance of nitrate accunulation in specific areas may be due to the | ocations and
construction details of existing wells. Based on existing data, the effectiveness of discrete
punping in terns of neeting renedial action objectives cannot be estimated. Additiona

hydr ogeol ogi cal studies nmust be conpleted to determ ne the exact nunber and |ocation of
extraction wells necessary to hydraulically control and renedi ate the nitrate-contam nated
shal | ow aqui fer groundwater. See EPA s responses to ADEQs coment #8 (p.3-10), ADWR s comment
#2 (p.3-11), and ANP's comrents #3 (P.3 12) and #6 (p.3-14).

9. ANP and the Local Comunity Believe That Heavy Punping of the Shallow Aquifer is the Wong
Sol ution and That The Benefits Should be investigated of Punping Water Fromthe Shal | ow Aquifer
For Use Directly to Irrigate Agricultural Crops or to Support the Riparian Area: Public conmrent
at the recent public hearing indicated that the local community al so believes that heavy punping
of the shallow aquifer is the wong solution. Al though ANP has not had the opportunity to fully
i nvestigate whether water punped fromthe shallow aquifer could be used directly for irrigated
agriculture or to support the riparian area, these alternatives al so should be eval uated prior
to issuance of the ROD. The benefits that this water could provide would justify abandonnent of
the wetlands alternative

Response: EPA concurs that either an end use or a secondary treatnent option of agricultural
irrigation or riparian enhancenent should be eval uated during the first phase of RD for shal |l ow
aqui fer groundwater. At this tine, however, EPA does not concur with ANP's statenent that these
potential uses of the shallow aquifer groundwater will be of sufficient benefit to not require
primary and/ or secondary treatnent by constructed wetlands. Unless additional analyses (to be
conducted during the first phase of RD) indicate that the concentrations of nitrate in the
shal | ow aqui fer are much | ower than previous sanpling has indicated, initial prinmary treatnent
of the groundwater by constructed wetlands will be necessary. Blending of the contan nated
groundwater within the plune nmay be feasible for reducing the concentration of influent.

Bl endi ng nay be possible by inserting m xing devices into the piping systemfor the extraction



well's; but, nost likely a constructed wetlands "hol di ng" pond woul d be needed, both as a | arge
m xi ng vessel for conpleting the blending, and as a storage vessel during rainy or freezing
condi tions, when the water could be m snanaged if suddenly rel eased or allowed to fl ood.

10. ANP Believes EPA's Selection of the Capping Alternative for the Inactive Ponds Ofers a
Protective Yet Cost-Effective Renedial Solution. But Does Not Believe That Additional
Characterizati on of These Ponds is Required: ANP al so believes the EPA sel ection of the capping
alternative for the inactive ponds offers a protective yet cost-effective renedial solution,
because this alternative will prohibit the further nobilization of any pollutants or

contami nants in these ponds. However, ANP does not agree that extensive additional
characterization of the ponds is required during the renedi al design phase.

Response: EPA concurs that the capping of the inactive ponds is a protective and cost-effective
solution. However, EPA does not concur that no additional soil characterization in the inactive
ponds is necessary. EPA will require that at least a mninmal |evel of baseline data, to be
determ ned during RD, be collected fromeach of the inactive ponds prior to final capping and

cl osure. The nunber of sanples required during RDw Il vary with each pond, depending on the
nunber of sanples collected during prior investigations. The rationale for this requirenent is
that the investigative studies conducted during the PI and the R focused on establishing the
presence of contam nation, not the extent of contam nation. The sedinments and surrounding soils
of many of the inactive ponds were never sanpled during these prior investigations. |In order to
determine the |ateral extent of capping required at the edges of the inactive ponds as well as
to docunent the characteristics of the soils being capped, EPA will require additional
characterization as part of the final renedial design and renedial action for these inactive
ponds.

11. ANP Believes that the Managenent (Either Through On-Site Storage or Of-Site D sposal or
Treatnent) of the Contaminated Soils in the Wiite Waste Materials and Drum Storage Area

(Vanadi um Pent oxi de) Are Required Under the State's Consent Decree (CD). Since No Specific
Exenption for the Characterization and Managenent of These Materials Was | ncluded Under the CD
EPA's preferred renedial alternative for the white waste naterials and the vanadi um pentoxide is
off-site disposal. At this tinme, ANP is required under the Consent Decree it recently entered
intowith the State of Arizona and the ADEQ to characterize all waste materials on the site and
properly manage those materials, either through on-site storage or off-site disposal or
treatnent. The CD does not include an exenption for the white waste or vanadi um pent oxi de.
Because there is no specific exenption for these materials, ANP believes that these naterials
can be nanaged under the CD and in a manner that actually will expedite the renoval of the
materials fromthe Apache site. ANP believes that the handling of these materials should be
del eted fromthe ROD, and EPA should all ow pronpt nmanagenent of the materials under the CD.

Response: EPA does not concur with ANP's position that the contam nated soils in the Wite
Waste Materials and Drum Storage Area, including the vanadi um pentoxi de, should be nanaged under
the State's CD rather than under the EPA ROD. EPA has contacted the State of Arizona regarding
ANP's interpretation of the lead responsibility for these areas, and the State concurs with EPA
that the Wiite Waste Materials and Drum Storage Area contam nation should be addressed under the
CERCLA ROD. EPA and the State of Arizona previously agreed that EPA's ROD will cover specific
areas of historical contam nation, including the Wite Waste Materials and Drum Storage Area,
while the State's CD will cover areas of active hazardous waste managenent.

12. ANP Believes that the Excavated Soil fromWash 3 Currently Stored On-Site Al so Should be
Managed Under the State's Consent Decree (CD): ANP believes that the excavated soil fromWsh 3
that currently is stored on-site al so should be managed under the CD. As it is, the druns of
soil are being stored on-site awaiting the issuance of the ROD and the final excavation of Wash
3. The nanagenent of these soils under the CD woul d expedite their renmoval fromthe Apache site.

Response: EPA does not concur with ANP that the cleanup of the Wash 3 contam nated soils should
be managed under the State's CD. EPA has contacted the State of Arizona regarding ANP' s
interpretation of the lead responsibility for this area, and the State concurs with EPA that the
Wash 3 Area contam nation shoul d be addressed under the CERCLA ROD. The Wash 3 Area al so was
included in EPA's ROD, based on prior agreenents between EPA and the State of Arizona, as

di scussed above under EPA's response to ANP's comment #11 (p.3-17).

13. ANP Agrees That the Excavation and Of-Site D sposal of the Contam nated Soils |Is The Most



Practicabl e Renedial Action for the Wash 3 Area. However, ANP Does Not Agree That Additiona
Soils Characterization is Necessary: Although ANP agrees that the excavation and off-site

di sposal of the Wash 3 soils is the nost practicable renedial action to address Wash 3, ANP does
not agree with the EPA's determnation that additional characterization of the Wash 3 Area is
necessary.

Response: EPA does not concur with ANP that additional characterization of the Wash 3 Area is
not necessary prior to final renoval of contam nated soils. EPA is aware that characterization
sanpl i ng was conducted by ANP during the course of conducting Phases |-1V of the Wash 3
investigation, and the initial renoval of druns and contaminated soils to an on-site centra
accunul ation area. ANP's sanpling and renoval of dinitrotoluene (DNT)-contam nated soils was
based on an assunption that 200 ng/kg (ppm) DNT woul d be sufficient as a cleanup standard (based
on Hargis + Associates' risk calculation of 104). However, because EPA has selected the State's
soil cleanup standard for DNT of 140 ng/ kg, additional surface soil sanpling will be required to
ensure that ANP has cl eaned up the Wash 3 area to this standard. |In addition, because of the
potential for lead to migrate fromthe Ash and Burn Area to other surrounding areas within the
Wash 3 Area, additional surface soil sanpling will be required for |ead

14. ANP Disagrees Wth EPA's Statenent in the EPA R and FS Reports That ANP's Rl 2nd FS
Reports Were "I nconpl ete" Because of "...Unresolved Technical D fferences, Mssing Data and New
information" and ANP Counter Argues That ANP Excluded Certain Disputed PI Data From ANP's R and
FS Reports Because of Poor Quality Control, inappropriate Sanpling Mthodol ogy, and Erroneous
Interpretation of the Data: 1In both the Rl and FS produced by EPA/ Bechtel, it is alleged that
ANP's Rl and FS report were "inconpl ete" because of"...unresol ved technical differences, mssing
data and new i nformation..." However, the Technical differences are not outlined nor are the

di fferences discussed in terms of how these differences are handled in the revi ewed docunents
Revi ew of the docunent indicate that the interpretation of the data and resulting conceptua
nodel of groundwater flow and fate and transport of conmpounds of concern did not change. The
only change apparent fromthe original ANP Rl and FS is the inclusion of the EPA Prelimnary
Investigation (Pl) data and interpretations fromthe PI. The ANP docunents use these data

sel ectively because of poor quality control, inappropriate sanpling nmethodol ogy and erroneous
interpretation of the data....Due to these problens with the Pl data, ANP did not include these
data in the RI. However, the fact that these data were no used did not inpact the conclusions
or interpretations inthe ANP Rl or FS. In fact, the EPA proposed renedy for soils and
groundwat er do not differ fromthe remedi al actions proposed by ANP with exception of the
shal | ow aqui fer treatnent technol ogy.

Response: ANP has selected on of the three reasons offered by EPA, "missing data", as the
primary basis for EPA's determnation that ANPs Rl and FS reports were determned to be

i nadequate by EPA and, therefore, revised. Wiile the mssing Pl data, as discussed by ANP, was
one reason EPA revised ANP's Rl and FS reports, the other two reasons were of equal if not
nore inportant weight.

During the period of 1989 through 1993, continual "unresolve technical differences", with the
State of Arizona and EPA disagreeing with ANP, existed regarding the extent and | evel s of
nitrate contamnation in the shallow aquifer. ANP' s unwi llingness to revise or correct

hydr ogeol ogi cal eval uations and conclusions in both ANP's Rl and FS, after repeated requests by
EPA, was one of the prinmary reasons EPA determined that ANPs Rl and FS reports were inadequate
and required revisions by EPA

The second nmjor reason for the revisions was "new i nformation", regarding treatnent
technol ogies for treating the perched and shall ow aquifer groundwater. 1In early 1994, EPA
becane aware that ANP had proceeded to design a brine concentrator to treat its process
wast ewat ers and potentially the contam nated perched groundwater. However, this treatnent
t echnol ogy (forced evaporation) was not selected for detailed analysis as a treatnent
alternative for the perched groundwater in ANP's FS report.

Additionally, only a limted nunber of biological treatment technol ogi es were nentioned for
treatnment of the shallow aquifer groundwater. O these, only anaerobic denitrification in
reactor tanks was retained for detailed analysis in ANP's FS report. There are severa

treat nent technol ogi es invol ving anaerobic denitrification, including constructed wetl ands,

whi ch are viable nmethods for denitrifying nitrate and which appear nore cost-effective than

the physical treatnment technol ogies (e.g., reverse osnosis, electrodialysis reversal) eval uated



in the ANP FS report. Because of the volune of water requiring treatment, the estinmated cost
for treatnent of the contam nated shal | ow aqui fer conprises an estimated 75% or nore of the
total projected costs for the site cleanup required under CERCLA. According to the literature,
significant cost savings can be realized by the use of constructed wetlands. EPA believes that
ANP and the public have benefited fromEPA s further consideration and sel ection of this option.

15. ANP Takes Exception with EPA's Unwillingness to Acknow edge the Validity of ANP's Ri sk
Assessnent Prepared by Wodward-d yde Consultants, Especially Gven the |Inadequaci es of EPA' s
Draft Baseline Public Health Assessnent (BPHE) Report: Al references to the R sk Assessnent
(RA) docunent prepared for ANP by Wodwar d-d yde Consultants were del eted fromthe EPA final
docunents, and |arge sections of the Rl and FS have been changed to include risk eval uations
that were not available to ANP during the preparation of the ANP Rl and FS. Wiile the EPA took
exception to the independent RA conducted by ANP, the work is valid and was necessary due to

i nadequaci es of the draft Baseline Public Health Assessnent (BPHE) report prepared by EPA

ANP' s review of the BPHE found significant problens with the approach in the BPHE, and provi ded
comrents to EPA. At the tinme, EPA indicated that no additional work was planned to correct the
i nadequacies in the BPHE report. However, it is apparent that the BPHE was revised and the
results of the revisions were included in the EPA's final Rl and FS. In the final analysis,

t hese changes do not result in significant differences in ANP's proposed renedi al actions and

t he EPA proposed renedy, although they could nmake a difference in setting cleanup |evels.

Again, the nmjor difference being the recommended treatnment technology to be used to renediate
the shal | ow aqui fer groundwater.

Response: EPA did not acknow edge the validity of ANP's risk assessnment prinarily because it
did not include the data fromthe Pl in its calculations. EPA did not revise the 1992 EPA BPHE
docunent. The changes or additions noted in EPA's Rl and FS reports in the presentation of the
ri sk assessnent data were a result of a reevaluation of the BPHE data by EPA's contractors
(Bechtel Environnental, Inc.) during the process of preparing the revised Rl and FS reports. In
addition to reformatting the data already included in the 1992 BPHE into a nore readabl e fornat,
one additional set of calculations was conpleted to establish a site-specific risk |evel based
on the data in both the Pl and the RI. These new, additional calculations were added as an

addi tional colum to several tables in EPA's R and FS reports for anal ytical purposes to
provide a full range of possible cleanup standards for consideration and final selection in the
RCD.

16. ANP Agrees That Sone Refinenent of the Data Are Needed and Sone Specific Design-Rel ated
Data Are Yet to be Gathered. But ANP Believes That EPA's Recommendati ons For Further Soils and
G oundwat er I nvestigation and Characterization During RD Constitutes a Large Site Assessnent
Effort and That It is Premature to Identify These Data Needs: Recommendations for further
investigations required for devel oping a renedi al design of the selected renmedi es are presented.
However, details regarding these "required" investigation is limted. These investigations are
significant efforts that, as outlined, inply major expenditures. Al though ANP agrees that sone
refinenent of the data are needed and sone specific design-related data are yet to be gathered,
it appears that the recommendati ons in these docunents constitute a large site assessnent
effort. H+ A believes that sonme of the required data will be collected as part of source
control work conducted by agreement with the Arizona Departrment of Environnmental Quality (ADEQ .
Exanpl es of these data include the additional work in the perched groundwater area planned as
part of the Aquifer Protection Permit (APP) studies that will define the extent of the perched
groundwat er system and soils sanpling that is proposed for RCRA closure and non- RCRA cl osure of
sone of the facilities on the plant site.

The work to be conducted for ADEQ as part of the recently-signed Consent Decree and
investigations for the Aquifer Protection Program (APP) application will supply additional data
regarding soils and pond sedi nents for sonme of the active pond areas. Additional sanpling at
sone of the inactive ponds can be included in that sanpling to evaluate the potential size of
the areas around the ANP ponds that needed to be renedi ated or capped. The waste and drum
storage area will also supply additional soils data. Therefore, H + A believes that the need for
addi tional characterization work should be determned at the tine the RO RA plans are devel oped.

Sore of the soil sanpling described in the EPA docunent al so may not be necessary. Previous
sanpling in the inactive pond areas indicate that the areas inpacted by ANP wastes are not
extensive. It is possible that investigation of selected inactive ponds can guide the
remedi ation efforts w thout extensive and expensive sanpling at all |ocations.



Response: If missing data will be gathered as part of other investigative or source contro
efforts (for exanple, characterization of the perched groundwater) conducted by ANP in response
to the State's CD, EPA agrees that additional data gathering nay be unnecessary. Assuning that
any data collected by ANP woul d be provided to EPA readily upon request, EPA concurs that it
nay be possible to keep additional sanpling requirements to a mninum However, EPA does not
concur with ANP's assessnent that sufficient soils and groundwater characterizati on data have
been collected to date, with the exception of sone specific design-related data. EPA believes
additional soil sanpling is required in the area of the Inactive Ponds (see EPA' s response to
ANP's coment #10 (p.3-17)) and in the Wash 3 Area (see EPA's response to ANP's conmment #13
(p.3-18)). Additionally, EPA believes additional characterization is required to define the
vertical and lateral extent of the nitrate-contamination in the shallow aquifer in the areas
north and north-west of the site study area (see EPA' s response to ANP's comment #17 (p. 3-22)).

The full extent of this additional characterization work nmay not be easy to define at one tine
during the RD RA planning stage. EPA believes this sanpling work will likely be conpleted in
nmul ti pl e phases, commencing with some sanpling in the pre-desi gn phase, followed by sone
sanpling during the devel opnent of the RD plans and draw ngs, some sanpling during the actua
removal of the contam nated soils or extraction of the contam nated groundwater, and somne
sanpling after conpletion of the RA to ensure conpliance with the ROD cleanup standards and to
noni tor the success of the renediation

At a mninmum a certain level of base-line water and soils data will need to be collected in the
near future, since over two years have el apsed since any on-site data has been collected. The
only data collected during the last two years in areas of the site covered by EPA's ROD have
been a limted anount of water quality data fromshallow aquifer private wells identified for
replacenent in the Alternative Donestic Water Supply Plan (ADWSP). Al other data collected in
the last two years have been data collected to support the State's CD for aquifer protection or
for hazardous waste nanagement, in areas of the site study area not covered by EPA s ROD.

17. ANP Agrees That Sone Additional Data WIIl Be Needed for Final Design of the G oundwater
Extraction and Treatnment System But ANP Believes That it is Premature to Identify Data
Col | ection Needs Since Gher Sanpling Activities Required For Either the Installation of the
Deep Aqui fer Replacenent Wlls or For ADEQ as Part of State's CD WII Supply Additional Data:
Sonme of the additional data needs alluded to in the EPA R and FS docurments will be necessary
for final design of the groundwater extraction systemand treatnment system but H+ A feels that
it is premature to identify data collection needs at this point. Sanpling to be conducted for
the well replacenment work under the alternative drinking water supply activities will provide
additional current and future data on the extent of the shall ow aquifer contam nation and the
effects that source control will have on the groundwater system

Response: EPA does not concur with ANP's conclusion that it is premature to identify specific
data coll ection needs until other site cleanup activities have been conpleted, as detail ed above
in EPA's response to ANP's comment #16 (p.3-21). |In particular, EPA strongly believes that the
full lateral extent of the nitrate-contam nated shal |l ow aquifer plune shoul d be defined
Sufficient, accurate data nust be available to | andowners planning to install wells north and
north-west of the ANP property. The current |ack of data on the |ocation of the |eading edge of
the contam nated plune is unacceptable, if the public is to be duly and properly inforned about
potential risks. Additionally, nmonitor wells should be installed to nonitor the perfornmance and
effectiveness of the constructed wetlands treatnment system |[f the extraction and treatnent
process is working, eventually there should be nitrate reductions at the north end of the plune.

18. ANP Believes That Drilling of Additional Monitor Wlls to the North and Northwest of the
Site Study Area May Not Be Necessary to Characterize the Extent of the Nitrate Concentrations in
the Shal | ow Aqui fer Groundwater Requiring Remediation: H + A also believes that sone of the
wor k recommended by EPA nay not be necessary. For exanple, EPA recommends drilling nonitor
wells to the north and northwest of the site study area. 1In addition to sanpling conducted as
part of the Alternative Drinking Water Supply Plan (ADWSP), there may be private shal |l ow aquifer
wells in these area that can be sanpled initially to determine if any or all of the wells
proposed by EPA are necessary to determine if groundwater in this area contains nitrate-N
concentrations that require renediation

Response: EPA does not concur with ANP's statenent that drilling of additional nonitor wells to
the north and northwest of the site study area may not be necessary. Mnitor wells of a known



design (e.g., where the screened interval is known) are needed to collect accurate water quality
and water |level data, to determ ne nore accurately the extent of contam nation and the direction
in which the plune is noving. Even if a sufficient nunber of production wells exist in
appropriate locations, the water levels reflect local conditions due to punping and the part of
the aquifer fromwhich water for the sanple is being with withdrawmn. In nmany instances, the
screened interval on existing production wells is unknown or inappropriate. The data collected
for the ADWSP does not address these data needs. (Al so, see EPA' s response to ANP's comment #17
(p.-3-22)).

19. ANP Believes the Costs For Performing Further Investigation for Devel oping a Renedia
Desi gn Coul d Add Substantial Costs to the Renedial Alternatives. Particularly Because the Scope
of These RD Investigations Were Not Defined: The FS did not incorporate costs for performng
the RD investigations. These costs could add substantially to the estinated costs of the
alternatives, particularly because the scope of the RD investigations is not defined. For
exanmpl e, additional work is proposed for Wash 3. A year ago H + A provided EPA with a Phase IV
report that described the clean-up status of Wash 3. Al 2,6- and 2, 4-dinitrotol uene (DNT)
drums and known contam nated naterials were renoved and contai ned. Post-renpval sanpling was
perforned and results reported to EPA. This docunent was referenced in the FS, yet EPA states
on p. 1-32 that "The characterization...of DNT in...Wsh 3...is not conplete."

Response: EPA does not concur with ANP's comments that further sanpling and investigative work
will add substantial costs to the RDYRA cost estinmates. Five areas have been identified in the
ROD for design and renmedi ation, including three areas with soil contam nation. As discussed
above under EPA's responses to ANP's comrents #10 (p.3-17) and #13 (p.3-18), additional soi
sanpl es may need to be collected and anal yzed. Even if it were determ ned that 100 additiona
sanpl es (at an estinated cost of $1,000 per sanple, including sanple collection, analysis, and
nmanagenent oversight) were required, the total cost for additional soils characterization woul d
be only anot her $100, 000, on top of the $2.57 currently estimated for the soils cleanup portion
of the ROD.

Regarding a requirenent to characterize the perched groundwater contam nati on, ANP expressed in
comrent #16 (p.3-21) that ANP will be conpleting this work as part of its separate requirenents
under the State's CD. The shall ow aquifer groundwater contam nation is the remaining area
requiring additional characterization. The nitrate plune in the shallow aquifer already has
been characterized reasonably well on the south and eastern edges as it nmigrates in a
north-easterly direction fromthe site along the San Pedro River. A good data base has been
devel oped for the area of the plune just north of the ANP site, as a result of the recent
sanpling conducted in conjunction with the installation of deep aquifer replacenent wells for
resi dences with contam nated shall ow aquifer wells. The data gaps for characterization of the
shal | ow aqui fer have been described in detail under the response to ANP's coment #17 (p. 3-22)
above. At a mininum additional nonitoring wells will need to be installed to identify the

| eading edge of the plune. |If it were determined that twelve wells would be required to define
the "nose" of the plune (at a cost of $20,000 per well, including drilling, analysis, and
nmanagenent oversight), the total costs woul d be approxi mately $240, 000

An estimated additional $340,000 ($100,000 for soils and $240,000 for groundwater) of site
characterization costs is not a significant sumwhen contrasted with the overall renedial cost
estimate of $21.1 mllion, and when one considers that the site study area enconpasses over
1,000 acres.

20. EPA's Cean-Up Coals Wre Not dearly Stated. Wich Could Have a Significant Bearing on
the Costs of the ROORA: The clean-up goals are not clearly stated. This, of course, has a
significant bearing on both the costs of the renmedial action and the RD investigation

Response: EPA did not include EPA' s cleanup standards in the Proposed Pl an because the

sel ection of final cleanup standards is a conponent of EPA' s final decision-neking docurmented in
the ROD. However, EPA's FS Report included several tables in sections 2.0 and 3.0 sumari zi ng
State of Arizona and federal soil and groundwater Prelimnary Renedi ati on Goal s (PRGs),
background | evel s, Health Based Qui dance Levels (HBGA.s), Site-Derived, Ri sk-Based Levels,

Maxi mum Cont am nant Levels (MCLs), and Health Advisories. Wile cleanup standards affect costs,
in the case of the ANP site, EPA believes that the costs should not vary significantly fromthe
estinmated costs in EPA's FS report. The reason is that groundwater cleanup is the nost costly
conponent of the RCD ($18.5 mllion). The cleanup standard for nitrate, the prinmary contam nant



of concern, is the federal and state MCL of 10 ppm This standard was the sane basis for cost
estinmates prepared for EPA's FS report (and summarized in EPA's Proposed Plan) and used by ANP' s
contractor for ANP's FS report.

In the case of soil costs, because nost of the contam nated soils covered by this ROD are

al ready drunmed (vanadi um pentoxi de), accunulated in a central storage area (dinitrotol uene), or
will be contained in place (netals and nitrate in the inactive ponds), there probably are not
extensive areas for which additional excavation will be required. Even though sone cl eanup
levels may vary fromthose used for purposes of the cost estinmates in the FS Report, the costs
for cleanup of the soils areas should not vary significantly.

21. ANP Believes That EPA's FS Did Not Consider Any Options Short of Full-Scale dean-up of the
Shal | ow Aqui fer (For Exanple a Conbination of Punping in "Hot Spots" and Al owi ng the Renaining
Lower Concentration, Portions of the Aquifer to Self-Ueanse), Wth the Exception of the No
Action Alternative: Wth the exception of the no action alternative, the FS did not consider
any options short of full-scale clean-up of the shallow aquifer. The ANP FS, for exanple

consi dered a conbinati on of punping in "hot spots"” and allow ng the renaining, |ower
concentration, portions of the aquifer to self-cleanse. Additionally, EPA nmade severa
assunptions regarding the selected renedial action that need to be refined and may affect the
estimated total cost of the shallow aquifer renediation. As previously stated to EPA ANP
intends to begin source control as soon as the brine concentrator is conpleted and tested. This
wi I | probably happen prior to construction of the shallow aquifer extraction well systemand the
wet |l ands and will probably have an inpact on nitrate-N concentrations in the shallow aquifer
This could affect the anpbunt of water that needs to be punped and treated and therefore the
length of time for cleanup to occur, both of which inpact cleanup cost estimates significantly.

Response: EPA did not develop nmultiple alternatives with various punping rates for the FS
report because, until additional groundwater nodeling and aquifer tests are conducted, it is
premature to assune the optimum punping rate(s). See EPA's responses to ANP's comments #6
(p.3-14), #7 (p.3-15), and #8 (p.3-15). For purposes of conparing the various treatnent

t echnol ogi es (physical, biological, and chem cal), EPA used the assunptions of H+ A's
groundwat er nodel that a punping rate of 720 gpm woul d be needed to clean up the aquifer in the
shortest tine frame (12 years).

Rat her than expand EPA' s FS report to include nunerous options that may not be applicable to the
particular situation at the site, EPA assuned that additional anal yses would be conpl eted during
the initial stages of renedial design after new, updated data are gathered. Various factors
(season of the year, the subsurface geophysical conditions, the precise |ocation of "hot spots")
need to be evaluated to determ ne optimum punping rates for containing or controlling the
mgration of the plune and opti mumrecharge rates for returning the treated groundwater back to
the shal | ow aquifer.

22. ANP Believes There May Be an Inpact on the Arount of Water That Needs to be Punped and
Treated Fromthe Shall ow Aquifer and the Corresponding Costs. Once the Brine Concentrator is
Conpl eted and Tested and Source Control Measures Begin

Response: EPA agrees that there may be an inpact on the anmount of water that needs to be punped
and treated fromthe shall ow aqui fer and the correspondi ng costs, but EPA does not believe the
inmpact will be so great that there will not be a need to renediate the shallow aquifer. RD will
include nonitoring this expected inpact, as soon as the brine concentrator goes on line in Apri
1995. An initial focus should be placed on nonitoring the inpact of ceasing the discharge of
ANP' s process wastewaters to the active, unlined evaporation ponds, conbined with extracting the
perched groundwater fromthe underlying contam nated zone

23. ANP Believes There WII Likely Be A Lengthening in the Projected deanup Tine Beyond 12
Years (Since the Estimated 12 Year O eanup Tine Was Based on the Theory That the Fl ushing
Effects of the Injection Wlls Wuld Increase the Gradients Around the Extraction Wlls and
Speed Up the Renediation Process). |If the Proposed Wtl ands Replace the Injection WIls For
Recharge: Another factor not considered in EPA's FSis the fact that the proposed wetlands will
replace the injection wells used in the nunerical nodeling conducted for the FS. The injection
wells were sinmulated in the nodeling effort to shorten cleanup tine. This is based on the
theory that flushing effected of the treated water and the increase in gradients around the
extraction wells in high concentration areas of the aquifer would speed up the renediation



process. The inpact of using the wetlands recharge option instead of injection wells is not
known at this tine: However, it is likely the inpact will be that the cleanup tine using the
wet | ands recharge nethod will I engthen the cleanup tine beyond the 12 years estimated using
injection wells and potentially increase the cost of the renmedy. In any case, there nay be
opportunity to refine the design and decrease or avoid increasing costs by evaluating a "hot
spot" cleanup scenari o, custom zing the extraction well system design based on conditions after
source control is inplenented, or reevaluating the location and design of the wetlands treatnent
system

Response: EPA' s aware that alterations in the basic conceptual design, including the use of
recharge wetl ands versus the use of reinjection wells, nay alter cleanup tines and |ong-term
projections. As stated earlier in response to ADEQ s coments on inpacts of punping on the San
Pedro Ri ver base flow, EPA concurs with the need to conplete a revised groundwater nodel for the
site.

24. Certain Directions and Comrents Provided to ANP During the Preparation of ANP's FS Drafts
Precl uded Options Involving Wtlands and Agricultural Treatnments and the Bl endi ng of Perched
G oundwater in the Brine Concentrator to be Used for Source Control, Wile EPA' s Contractor
(Bechtel Environnental) was Not Limted by These Constraints:

Response: EPA reconsi dered various treatnent technol ogi es when EPA revised ANP's FS report.
EPA reeval uated the use of the brine concentrator for treatnment of the perched groundwater and
the use of biological treatnent technol ogies (including constructed wetlands) for treatnent of
the shal |l ow aqui fer groundwater. EPA believes that ANP and the public have benefitted from
EPA' s further consideration of these options.

25. EPA's Rl Report States That ANP is the Only Source of Nitrate Wthin the Study Area, Wile
the EPA FS Resort States That the Ponerene Canal and Local Septic Systens May Be Sources of
Nitrate:

Response: Based on the avail able data, EPA believes that ANP, as a result of the conpany's
manuf acturing of nitric acid, is the primary source of nitrate within the study area, and, in
particular, is the primary or only source nitrate contam nation on the west side of the San
Pedro River. However, sone low levels of nitrate contanmi nation in the range of 2-5 ppm can be
detected in shallow aquifer wells on the east side of the San Pedro River, in the vicinity of
St. David. These levels are consistent with the expected "background" |evels of groundwater
nitrate contam nation detected in any agricultural or rural area where there are irrigation
ditches, a large nunber of farns applying fertilizers to crops, and |local septic systenms. None
of the nitrate levels detected on the east side of the river in the vicinity of the ANP site
study area exceed the federal naxinum contam nant |evel (MCL) of 10 ppm with the exception of
one private well adjacent to the Ponerene Canal. |In general, these "background" nitrate |levels
range from20 to 100 tines lower than the levels detected in wells conpleted in the

ni trate-contam nated shal |l ow aquifer plume on the west side of the San Pedro River

5.5 Comments from Border Ecology Project dated July 5, 1994.

1. Devel opnent of a Wetlands Hol ds Pronmise as a Renediation Strategy as Long as Fauna, Flora
(or Hunmans) Are Not Exposed to a Contaminated Area: The devel opnent of a wetlands as a ngjor
conponent of an Apache Powder renediation strategy appears to hold prom se, assumng that the
wet | ands does not, itself, becone a collector of contam nation nor a nagnet that attracts fauna,
flora (or humans) to a contami nated area.

Response: The use of constructed wetlands to treat the nitrate contam nation in the shallow
aqui fer nost likely will attract fauna and flora tend perhaps hunans). However, the luring of
any of these species to the wetlands is not considered to be placing any of these species at
risk, with the exception of infants if they should ingest the nitrate-contam nated water.
Nitrate is the only contam nant of concern in the shallow aquifer groundwater. There are no
netal s or other organi ¢ conpounds of concern that have been detected above background in the
shal l ow aquifer. The only other water quality characteristic of the shallow aquifer is a high
concentration of total dissolved solids (TDS), primarily sulfate. The constructed wetl ands
shoul d be successful at both denitrifying and renmoving the nitrate, but also filtering and
reducing the TDS | evel s.



Nitrate, which acts as a nutrient, should enhance the growh of the flora, which in turn should
provide nore habitat for the fauna. According to the U S. Fish and Wldlife Service, certain
anphi bians could be at risk fromthe nitrate. Fortunately, none of these species are known to
inhabit this particular vicinity of the San Pedro River. |f hunans are attracted to the
constructed wetlands, the appropriate signs and/or fencing will be needed to ensure that no one
drinks water fromthe constructed wetl ands area.

2. The Rol e of Apache N trogen Products as a Major Single Source Air Polluter Was Not
Addressed by EPA's Proposed Plan: During the June 7 presentation by EPA and consultants at the

Wat er Resource Center, | was aware that the role of Apache Nitrogen Products as a major single
source air polluter was not addressed. | have not researched em ssions data for these brief
comrents. Suffice it to say that the visible plune at Apache -— nmeasured by opacity -- has

increased nmarkedly, if irregularly, over the past year or two; concurrent with an expansion in
production at the plant. Arizona Dept. of Environnental Quality (ADEQ has issued a revised air
pollution permt that allows this increased production. Part of the data gathering process to
devel op groundwat er renediation should incl ude:

A Distribution of concise forns to area residents living within 5 mles of the plant to
determ ne whether they feel excessive air pollution is a problem Anonynmty should be
guar ant eed.

B. Examination of current continuous em ssions nonitoring (as well as any anbient
nmonitoring data) for criteria and NESHAP (National Em ssion Standards for Hazardous
Air Pollutants) pollutants under the 1990 Cean Air Act and Arizona law to determ ne
the potential hazards to health and the environnent.

C. Ceation of a multi-topographical air quality nodel to ensure that an enforceabl e
continuous emissions limt is established that could not inpact sensitive individuals
with respiratory problens nor any flora and fauna that grow currently or could grown
in the region should a wetlands be established.

D. | have frequently seen a plune of snoke miles in length extending fromthe plant, that
is clearly not an acceptable em ssion. Apache, as part of a long termrenediati on of
groundwat er strategy, should not be permtted to aerially pollute the ecology that it
is going to create while cleaning up its past.

Response: EPA is aware of the history of air pollution issues at the site. Because the ADEQ i s
the I ead agency for air em ssions conpliance, EPA forwarded these recommendati ons to ADEQ ADEQ
has asked EPA to include the follow ng responses to these recomrendations. For additional
comrents or questions regardi ng air em ssions conpliance, please contact ADEQ at (602)

628- 6738 or (602) 628-6717.

A I ndi vi dual s are encouraged to tel ephone ADEQ at 628-6738 with conplaints in regard to
air pollution at the ANP facility. The ADEQ Southern Regional Ofice (628-6738) |ogs
all conplaints. Anonynity is permssible; however, individuals are encouraged to be
prepared to give specific descriptions, tinmes and dates of events. Ctizens may call
and register as many conpl ai nts about a source (of air pollution) as they feel
necessary. Al conplaints are docunented and filed at ADEQ The conpl ai nant
receives a copy of the conplaint along with the source (ANP). Response actions to
the conplaints are handl ed by the ADEQ i nspector responsible for the facility. The
follow up inspection is done in accordance with EPA's Cean Air Act enforcenent
i nspection levels (levels 0-4).

Al'so, in 1995 as part of the Title V pernmt process, ANP will be undergoi ng review
for a Title Vpermt. Citizens can comment at public hearings and neetings held in
conjunction with the new permt process, on whether they feel that source air
pollution is effecting themor whether increased pollution control is required.

The above descri bed conpl ai nt response protocol and inspection nmethodol ogy are
standard for every major source currently permtted by ADEQs Air Quality D vision.
At this tine, ADEQ does not believe that a deviation fromdepartment policy is
warranted for this specific source (ANP). However, if new or increased air pollution
shoul d occur, ADEQ believes that adequate citizen input will be available through the



forthcom ng public hearing process nandated in the Title V air quality permtting
process.

B. Current continuous em ssions nonitoring (CEM is done and annually audited on the
state level. Quarterly reports are submtted for review and periodi ¢ i nspections
determ ne source conpliance with the criteria pollutant standards. The regul ated
pollutant is nitrogen oxide (NOX) and is neasured at the stacks of nitric acid plants
#3 and #4.

C. The current permt specifically limts emssions into the atnosphere of the
contamnants nitric acid, ammoniumnitrate particulate and ammonia. |In addition the
sources are subject to Arizona Air Pollution rules and the Code of Federal
Regul ati ons (CRF 40, part 60). Conservative dispersion nodeling calculations of the
maxi mum ground- | evel pollutant concentrations, due to plant em ssions, show that no
anbient air quality standards (based on health effects) should be viol ated.

D. Sighting of snoke plunes: ADEQ research shows that under nornal conditions,
em ssions fromthe plant should fall within health standards. During the oxidation
process, water sonetines reacts with nitric acid to generate a puff of what appears
to be white snoke. Chemicals are present only in trace anounts that pose virtually
no health risk. Puffs of brown snoke containing nitrous oxi de sonetines are
generated during the nitric acid nanufacturing process. The NOx is present only in
trace amounts and poses virtually no risk. Plant upset conditions are to be reported
to ADEQ wi thin 24 hours; causes are investigated and trends docunented.

3. U S. Taxpayer Should Not Pay for the Apache O eanup Costs: The Arizona or U S. taxpayer
shoul d not be required to pay for any of the cost of Apache's cleanup -- fromnonitoring to
control .

Response: Consistent with EPA s approach at Superfund sites nationwi de, EPA intends to seek
cost recovery fromANP for all costs incurred by EPA to oversee or conduct any response actions
at the site. EPA also will negotiate with ANP or, if necessary, take enforcenent actions to
have ANP performthe work required by the ROD. A central feature of Superfund is that those
who caused or contributed to the contanmination are responsible for the costs of investigation
and cl eanup.

5.6. Comments fromJulie Stronberqg, Assistant Research Professor, Arizona State University,
Center for Environnental Studies

1. Be Careful In Considering the Idea of Constructed Wetlands: First of all, | would be very
careful in considering the idea of constructed wetlands, particularly if they are to acconplish
the dual purposes of nitrate reduction and habitat creation. Dr. Joy Zedler of San Diego State,
and ot hers, have done much work assessing the functioning of constructed wetlands, and found
that despite all good intentions they generally do not function near the | evel of their natural
counterparts and do not have long-termsustainability. It is true that cienegas are a rare
ecosystemtype in the Southwest, but it also has not been denonstrated that we know how to
recreate them especially when we are trying to achieve water purification as a main goal.

Response: EPA appreciates your comrents and realizes that conbining the goals of treatnent of
ni trate-contam nated groundwater and habitat creation would require careful planning and
execution. In regards to the success of constructed wetlands, a recent EPA study conpleted in
August 1993, "Habitat Quality Assessnent of Two Wetland Treatnent Systens in the Arid Wst: A
Pilot Study", was designed primarily to exam ne nethods and the useful ness of various wetland
indicators for assessing the habitat quality of six wetlands treatnent systens (WS),
constructed for treating nunicipal wastewater in the United States. This report focused on two
of these sites, located in Show Low, Arizona, and Carson Valley, Nevada. A conparison of
various wetland indicator values (e.g., vegetation, invertebrates, site norphol ogy, birds)

concl uded that nost indicator values fromthese two WIS were within the range of non-WS
(natural systens), and that the density and richness of bird species were above the range of
values for non-WIS. Prelimnary results of the two WIS studi ed indicated that the habitat
condition is conparable with that of non-WISin this arid region. A copy of this report will be
nade available for public review at the infornation repository in the Benson Library.



However, to clarify EPA's proposal, the initial or prinmary treatnent would occur in a series of
lined, highly nanaged constructed wetl ands ponds with a prinmary objective to denitrify by an
estimated reduction of 70%the nitrate-contam nated influent. The establishment of habitat for
speci es (under nore cienega-like conditions) would be a conponent of the secondary stage "I eaky"
or recharge wetlands, where the previously treated influent nitrate | evels should be nuch | ower
than at the primary stage. The creation of these "cienega-type" wetlands would be treated as a
pil ot and, depending on the final siting location for the secondary stage recharge wetlands, may
or may not be feasible.

2. Wetl and Construction Wwuld Result in Loss of Water (That Currently Sustains R narian
Vegetation) Fromthe Floodplain Aquifer: Wetland construction would result in |loss of water
fromthe floodplain aquifer, water that currently sustains existing riparian vegetation. A
careful water budget for all-proposed nmethods shoul d be prepared so that potential |oss of
riparian vegetation can be determned: The benefits fromthe constructed wetl and vegetati on can
then be wei ghted agai nst the | oss of riparian floodplain vegetation. This analysis mght revea
the denitrification tanks (no Evaporation-Transpiration (ET)) to be a desirable option

Response: EPA is aware of the water bal ance issue, especially in this particular area of the
San Pedro River that is located in close proximty to the San Pedro R ver National Conservation
Area established by Congress to protect riparian resources. Goundwater nodeling is planned for
the initial stages of renedial design to ascertain the inpacts of various punping options and
extraction locations on the base flowin the San Pedro River. See EPA' s response to ADEQ s
comrent #8 (p.3-10) and ADWR s comment #2 (p.3-11).

3. Recomrend Wi ting Before Commencing Any Treatnent Since Natural Rates of N trate Reduction
In the Absence of New Discharge. May Be More Rapid Than Are Presently Predicted: Before neking
a decision regarding the water purification treatnent, be it constructed wetlands or
denitrification tanks, | would suggest waiting a couple of years after the tinme when di scharge
of nitrates to the shallow aquifer ceases. |If ny question was answered correctly, then the
nunbers were cal cul ated based on the assunption that "natural" purification would occur solely
by physical processes (i.e., dilution, etc.). Biological processes were ignored, and could be
substantial. W have been conducting sone studies on the effluent dom nated Santa Cruz R ver
and these studi es suggest that the cottonwood-dom nated floodplain can help to renove the
nitrates, through direct uptake and enhanced growth rates (also found by Dr. Karpiscak of the
Ofice of Arid Lands Studies at the University of Arizona), as well as by providing an
environnent for bacterial activity. The point of this is that natural rate of reduction, in the
absence of new discharge, nay be nore rapid than are presently predicted; this in turn nmay nean
that | ess water-intensive or less costly treatnent are in order. | know that people want action
now, but given that this probl emhas been around decades, another year or two of data collection
shoul d not be an unreasonabl e request.

Response: EPA recogni zes that once ANP's process wastewater discharge is ceased and the
extracted perched groundwater begins to be processed through the brine concentrator (estimated
to be on-line by April 1995), there could be alteration to the current characteristics of the
nitrate-contam nated shallow aquifer. Additionally, dilution plus the contribution of the

bi ol ogi cal processes already available in the existing San Pedro River Basin nmay contribute to
reduced levels of nitrate in a nore tinmely manner than currently predicted. In response to
these possibilities, very focused nonitoring of the shallow aquifer is planned as soon as the
brine concentrator conmrences operation. See EPA's response to ANP's comment #22 (p.3-26) for a
nore detail ed response

5.6. Comment s/ Questions fromPrivate Gtizens - Gouped by Category

NOTE: The witten comment letters, received during the thirty-day public comment period
of June 22 - July 25, 1994, are included in the admnistrative record. In addition, the
oral questions and conmments, received by EPA fromprivate citizens at the July 6, 1994
public neeting, are included in the witten transcript, which also is part of the

adm nistrative record located in the information repository in the Benson Library.

ANP's History of Environnental Problens

1. Apache Powder Has WIIfully Created Many Serious Environnmental Problens and Has Not Reduced
the Harnful Effects, Resulting In the Residents Being the Victins of Apache's M suse of the



Envi ronnent: Several community nenbers expressed anger at ANP's actions to date, as sumari zed
bel ow.

A It is our feeling that Apache Powder Conpany has nade little effort to do the
necessary clean up or pay for the extensive danage they have done in the St. David
area. Contami nation has continued during the whol e Superfund study. This is clear
evidence to us of a very calloused attitude. Talk and prom ses sound good, however
the token fine assessed by the State of Arizona is hard evidence that they have
little fear of being forced to deal fairly in resolving these probl ens, now or ever

B. Apache Powder is the offender. They caused the problem They should pay fully for
the cleanup. They should be forced to place fail proof processes into operation
They should be nonitored in every phase of their future manufacturing processes.
Their previous perfornmance clearly shows that nothing should be left to "good faith"
performances on their part.

C Apache Powder must be closely nonitored. These people are not good nei ghbors and
will circunvent requirements to save costs. How long have health officials known
that nitrates are harnful ? If Apache Powder is such a good comunity citizen, why
didn't they act on their own to reduce known harnful effects on the public? As you
may feel fromny expressions, |'mvery concerned and |'mvery angry at Apache Powder.
They have raped the environnment and they continue to do so and will continue in the
future if soneone doesn't nonitor themclosely.

Response: EPA is aware of a high level of distrust anong certain nenbers of the comunity
regarding ANP's past practices and conmitrment to clean up the site. As discussed in EPA' s
response to coment #3 (p.3-30) of the Border Ecol ogy Project, EPA considers ANP to be the
responsi bl e party for the contam nation and the cleanup. EPA expects ANP to fulfill its
responsibilities to both rei mburse EPA for costs already incurred and to performrenedi al work,
and will aggressively use its statutory powers if ANP does not conply voluntarily. These powers
include ordering ANP to performrenedial work, with penalties for non-conpliance. EPAis
encouraged by ANP's recent conmtnent in a consent decree to undertake work for the State, and
EPA has confidence that the State will strictly oversee that work.

Expenses Incurred by Landowners to Drill Deep Wlls

2. Concerns Regarding Deep Aquifer Wells: Several community nenbers expressed concerns about
ANP's drilling of deep aquifer wells as replacenents for shallow aquifer wells contam nated by
ANP' s operations. These concerns include the expenses incurred by | andowners for drilling their

own deep wells, the effects of the newwells on the | evel of the deep aquifer, and the option of
city water rather than deep wells. These comments are sunmarized bel ow.

A Wiat will EPA do to help an owner of a parcel just around the corner from Apache
Powder, who has steadily inproved the property and saved noney to drill a shallow
aqui fer well and then discovers that he will have to drill a nuch deeper well because
of the contam nated groundwater?

B. I was forced to drill a deep artesian well in order to assure nyself of nitrate-free
water. This was a great expense to nme because of the high probability of
contam nated groundwater. | would have preferred the cheaper cost of drilling for

(shal | ow aquifer) ground water, but was unable to ganble on nitrate-free water in
case the (shallow aquifer) ground water was contam nat ed.

C Shoul d Apache Powder continue the project of drilling deep wells for a select few
property owners, they should also be required to pay for all additional operationa
costs this drilling causes to those with existing donestic deep wells.

D. W continue to express our disagreenent on this item There are two problens we see
with this decision. First, it is discrimnatory in that it does not treat al
affected property owners equally. Gher famlies have previously drilled wells to
provide their famlies with usable donestic water. |If there is to be a program of
provi ding deep water wells for sone famlies, there should be paynent for al
privately drilled donestic wells in the Superfund area



Effects of New WIls on the Level of the Deep Aquifer

E

Stop Apache's discrimnating drilling into the deep aquifer. It's lowering the deep
aquifer nowt M artesian well's static |level drops each tinme another well is
drilled. |'mbeing punished with reduced flow and i ncreased punpi ng costs because

Apache Powder polluted the ground water. | hold Apache Powder and those who forced
this decision on themresponsible. This was a very short-sighted solution for a few
house holds. How does it help future | andowners who nay have valid clains agai nst
Apache Powder? How does it help ne when | had to drill into the deep aquifer at ny
expense to get pollution-free water?

(One possi ble solution to nake up for the added (deep aquifer) wells they propose to

drill would be a Record of Decision nmeasure by EPA to require themto reuse their
treated water in an anount equal to, or greater than, that which will be punped from
all drilled deep donestic wells. |If the treated water is as pure as it has been

reported to be, Apache Powder could greatly reduce the daily punping fromtheir deep
wells by using treated water in their manufacturing processes. By so doi ng they woul d
protect the current deep well water |evel

Second, with the drilling of each well, the deep water table drops. The Carnes deep
well for exanple, with the related punping associated with purging that well, caused
well owners to experience a |lowering of the water level in their deep wells
Heretof ore, each has had donestic water in a free-flowing form Wth the drilling of
several such wells, we will likely lose the free flow and be forced to nake extra
expenditures to purchase punps for our wells. This will also require us to pay
nmonthly utility charges to deliver our water to our hones.

Ootion of Oty Water Rather Than Deep Wélls

H

Response:

There were and are now ot her solutions. The extension of the St. David water system
at the expense of Apache Powder, is the best solution. It would benefit those whose
well's are now polluted, those in the future whose wells becone polluted, and it woul d
provide for growth. New custoners should be charged in |ieu of construction cost
whi ch could be rebated to Apache Powder. That way Apache Powder coul d recover sone

of their costs. How low nmuch will they recover fromcontinued deep well drilling
costs now?

Qur recommendation is to stop all this discrimnatory drilling of the deep wells

i mediately. In exchange for wells, provide city water to each affected household in
the Superfund area. This extension of the St. David water system should be paid for
by Apache Powder. 1In addition, they should pay all nonthly service fees for enough

water to neet normal donmestic needs. This charge should continue until such tine as
the surface water becones clear of all the contam nants Apache Powder has

deliberately injected into it over the years. Wile sonme argue that private drilling
will eventually do the sane danage to deep well owners as the current Apache Powder
drilling, it should be pointed out that one is free enterprise and the other is an

unj ust i nposition upon non-offendi ng nei ghbors by a conpany whi ch has been judged to
be in violation of environnmental I|aw.

Communi ty nenbers are understandably concerned about the nmany ramfications of new

deep aquifer drilling. EPA has been attenpting to work with the community and ANP to protect
public health within EPA's regulatory authority. 1In 1989, EPA required ANP to supply bottled
wat er to househol ds that were using contam nated shallow wells for drinking water. In 1994, ANP
began installing deep aquifer replacenent wells for those households on bottled water. This
pl an was not discrimnatory because EPA's mandate was to protect the health of those relying on
contam nated water, which does not extend to househol ds that already had potable water. In
approving the Alternative Donmestic Water Suppiy Plan (ADWSP), EPA considered the option of city
water. EPA ultimately approved deep wells based on the preferences of the households on bottl ed

wat er .

EPA recogni zes that future popul ation growth, including the need for potable water, will
continue to be a concern. Resolution of these issues will require discussions anong | andowners,
ANP, and local officials, including the St. David water systemoperators. EPA wll, to the



extent practicable, facilitate such discussions and will performother actions as necessary to
protect public health

EPA further recognizes that some | andowners have incurred or nay in the future incur expenses in
drilling their own wells, or expenses by virtue of the |owering of the deep aquifer. Generally,
EPA does not have the authority to intercede in disputes between private parties regarding

al | eged danmges to property. EPA' s authority and its priorities, are to protect public health
and the environnent by cleaning up the shallow aquifer and ensuring safe water to those who have
relied on the contam nated shall ow aquifer

Regarding ANP's use of deep wells for its operations, EPA expects this to reduce dranmatically
once the brine concentrator goes on-line in April 1995. ANP currently w thdraws approxi mately
135 gallons per minute (gpm) fromthe deep aquifer. |In the future, only "nake-up" water is
expected to be withdrawn, since all the treated wastewater will be recycled into ANP's plant
oper ati ons.

| npact _of Punping on Base Flow of the San Pedro River (Shallow Aguifer and Surface Water)

3. Shal | ow Aqui fer Punping as a Ceanup Measure. Several comments expressed concern regarding
the inpact of punping on the shallow aquifer and the surface water. These coments are
summari zed bel ow

A W feel strongly that no decision by EPA should call for heavy punping of surface
water as part of the clean up process. Secretary of Interior Bruce Babbit recently
comented on the dropping water table in the San Pedro Basin and expressed concern
about how to resolve the matter. He felt that the problemwas so severe that it
nmerits extension of the CAP canal systemto Sierra Vista. It is far better to stop
all contam nation of the ground water and then do follow up studies to determ ne what
ki nd of surface water clean up will take place naturally.

B. The wetl ands decision is a very costly solution w th unknown consequences on the
ground water level. There nost likely will be a lowering of the water table causing
users additional punping costs. Many nore people nay be affected. The San Pedro
River is a beautiful and precious resource and hasty decisions may adversely affect
it. Wio would want to be responsible for damaging it because of hasty decisions?
Defer your decision for a period of five years. Continue to nonitor pollutants in
existing wells and test wells. Please don't be in a hurry to spend noney and take

unknown ri sks.

Response: EPA concurs that additional studies will need to be conducted to determ ne the inpact
of the remedy on the shall ow aqui fer and the base fl ow of the San Pedro River. Final decisions
on the location of extraction wellsand punping rates, including whether certain areas are

"sel f-cleansing", will not be nmade until these studies are conpl eted.

However, in regards to wetlands being a cause of groundwater |oss, any treatnent alternative
(other than no action) will require extraction, treatnent, and recharge or reinjection of the
groundwater, and as a result, sone water loss. Wth wetlands, one woul d have opti num
flexibility to punmp at various rates or not to punp at all and hold the water in the wetl ands
(if necessary due to stormconditions or other circunstances). Additionally, when conpared to
other nitrate treatnment alternatives, constructed wetlands are a | ess expensive alternative both
interns of initial capital costs and | ong-termoperations and nai ntenance costs than all other
appli cabl e treatnent technol ogi es.

See EPA's responses to ADEQ s coment #8 (p.3-10), ADWR s coment #2 (p.3-11), ANP's
comrents #6 (p.3-14), #21 (p.3-25), and #22 (p.3-26), and the Center for Environnenta
Studies, Arizona State University's comrent #2 (p.3-31), for additional details.

Use of Constructed Wetlands to Treat the Shall ow Aguifer

4. Wt | ands Proposal for Shallow Aquifer dean-up. W have two najor problens with the

wet | ands concept. First is the increased well owner costs in punping water froma | owered water
table. This, in effect, transfers cleanup costs from Apache Powder to every well owner in this
portion of the San Pedro Basin. Second, we are very concerned about federal funds paying for a



project on private land. Here we have the tax payers paying a najor portion of the cleanup
costs and Apache Powder continues to pollute at taxpayers' expense. The proposed wetlands woul d
very likely be unavailable to the public for park purposes, as it would be on Apache Powder

property.

Response: As stated in EPA's responses to the citizens' coments included under #2 (p.3-34)
above, the lowering of the water table due to additional wells being installed into the deep
aqui fer and any consequent additional punping costs to adjacent well owners is a private party
issue that is generally outside the scope of EPA's authority.

Regardi ng federal funds being spent at the taxpayer's expense, EPA will seek cost recovery from
ANP for all costs incurred by EPA to oversee or conduct any response actions at the site. EPA

also will negotiate with ANP or, if necessary, take enforcenent actions to have ANP performthe
work required by the ROD.

In response to an interest in public access to the wetlands, during the renedial design phase
the final siting location will be determined. Al though the primary focus will be on selecting a
| ocation where treatnent can occur safely and cost-effectively, consideration will be given to
siting the secondary phase recharge wetlands in a |ocation available to the public for view ng

5. Excel l ent Idea to Construct Wetlands: Excellent idea to construct artificial wetlands for
the shal |l ow aqui fer renediati on, as constructed wetlands are very effective in treatnent of
cont am nat ed wat er

Response: Thank you for the conmment.
6. Does This Process (Constructed Wetl ands) Take Lots of Water?

Response: The use of constructed wetlands is a treatnent technol ogy (a biol ogical treatnent
technol ogy) simlar to the use of reverse osnobsis or electrodialysis reversal (physica

treatnent technol ogi es), which can be used to treat wastewater. |t takes no nore or |ess water
than any other treatnent technology. The anount of water treated by the technology is dependent
on the extraction rate. ANP' s consultant (Hargis & Associates) estimated in 1992 that

approxi mately 720 gpm shoul d be extracted fromthe shallow aquifer to treat the

nitrate-contam nation by reverse osnosis. This calculation will need to be updated based on new
aqui fer tests and revi sed groundwat er nodeling

EPA does anticipate sone net |oss of water through evaporation. Witer loss in a wetlands can be
due to two factors: infiltration through the bottomand evaporation-transpiration (ET) off the
surface. Both of these factors are a function of the surface area given a constant flowrate
The primary wetlands will be lined with a liner to not allowany infiltration |oss. The ET
losses will vary with the growi ng season, the relative humdity, the tenperature, and the w nd
speed. Cenerally, this is about equal to the open water evaporation loss in the region

7. What is the Daily Water Requirenent (for the Constructed Wtl ands)?

Response: See EPA's response to citizen coment #6 above (p. 3-38).

8. Wiere W1l Apache Get the Water (for the Constructed Wetl ands)?

Response: The water to be treated in the constructed wetlands woul d be extracted fromthe area
of the nitrate-contam nated plunme in the shallow aquifer. See figure 2 on page 2 of EPA' s
Proposed Pl an, dated June 22, 1994.

9. Wio WIIl Bear the Cost of This Experinmentation (Constructed Wtl ands)?

Response: ANP is responsible for the cleanup costs for treating the nitrate-contam nated
shal I ow aqui fer plure.

10. Wiere Does Apache Plan to Do This Experinentation (Constructed Wetl ands)?

Response: The exact siting of the constructed wetlands will not be determi ned until the RD
stage. However, at this point in time, EPA anticipates that the wetlands will be sited property



owned and operated by ANP

11. Wiat Facts Provide Assurance That the Contaminants WII|l Not Be Transferred to Another Area
and Consequently Not hing Gets Handl ed?

Response: Based on the literature and studies of currently operating wetlands, it is

antici pated and constructed wetlands will be quite efficient at renoving nitrate, the one
contam nant of concern, fromthe shallow aquifer groundwater. The contam nated water will be
punped fromthe shall ow aquifer and piped to the constructed wetlands with a well extraction
systemsimlar to the type of systens used for any other treatnent technol ogy. The primary
treatnment wetlands will be lined with a synthetic liner to prevent recharge of untreated water
See EPA's response to citizen coment #6 (p.3-38) above

12. Provide a List of Qperations and Their Duration in Gher States That Have Done This
Experinmentation (Constructed Wtlands) Wth O ganic Contam nants Wth No Conpl ai nts?

Response: An EPA paper published in Septenber 1992, entitled "Constructed Wtland Design -- The

First Generation", inventoried 150 constructed wetlands systens for the treatnent of nunicipa
and industrial wastewaters in the Unites States. The paper summarizes sone of the results from
the inventory, including: location, type, vegetation, design flow, |oading rates, and costs for

wet | ands systens, where available. A copy of this paper will be made avail able for public
review at the information repository in the Benson Library.

Sorre of the inventoried wetlands systens for nunicipal and industrial wastewaters described in
this publication nmay be treating organic contam nants mxed in with donestic wastewater
However, fortunately in the case of the ANP site, there are no organic contamnants in the
shal | ow aqui fer groundwater. Because the contam nation in singularly conposed of nitrate, a
wet | ands systens for the Apache site would be designed for treating nitrate only.

Anot her EPA publication, "Report on the Use of Wtlands for Minicipal Wastewater Treatnent and

Di sposal ," dated COctober 1987, also will be placed in the information repository. This report
di scusses the use of both natural and constructed wetlands for nunicipal wastewater treatnent
and disposal. A list of technical references also is included

Use of Brine Concentrator to Treat the Perched G oundwater

13. Brine Concentrator is a Good Solution for the Perched Water. Several comunity nenbers
comrented that the use of forced evaporation (a brine concentrator) for treating the perched
groundwat er was a good choice, as long as it was nonitored for conpliance. These comments are
summari zed bel ow

A The brine concentrator is a good solution to clean up the perched water and to reduce
deep wat er punping by Apache Powder.

B. We fully support this reconmrendation. W cautiously point out, however, that it is
just a turn of a valve to continue to dunp contam nated water into unlined ponds
instead of the flow of property treated environnentally safe water. W needed to
hear that failure of the process would close down the plant. W also need to hear
about the necessary enforcenent to cause this to be practice, not just promnse

Response: As stated under EPA's response to the citizen comments included under #1 (p.3-31)
above, EPA intends to nmonitor ANP's cleanup activities covered under the ROD.

Use of Agricultural Irrigation to Treat the Shallow Aguifer

14. Leaching Contami nants Fromthe Surface Water by Punping It Onto Private Land. This is a
nove in the wong direction for nmany reasons. This option creates even nore problens. There
will be an even greater lowering of the water table, as very little of the irrigation water wll
return to the surface water reserves. The cost of punping will increase for everyone. |t mght
al so provide a screen for Apache Powder to continue their polluting processes

Response: | nproper managenent of agricultural irrigation could result in the recycling of the
contami nation back into the shallow aquifer. See EPA' s response to ADEQ s conment #7 (p.3-9).



EPA bel i eves that additional studies need to be conducted during the first phase of renedia
design to deternmine if agricultural irrigation is technically feasible and i npl enentable as part
of the remedy. See EPA' s responses to ADEQ s comments #5 (p.3-9) and #6 (p.3-9).

15. Farners Have Interest in Using Shallow Aquifer Groundwater Wth N trate Contami nation on
Their Gowi ng Gasses and Use of N trate-Contami nated Wter Could Ofset Current Punping.

have two good artesian wells on ny property that are near Escal ante Crossing which have flowed
since we bought the property about 20 years ago, and have several 3 to 5 foot dianeter
cottonwood trees near them which nake nme think the old artesian wells have flowed for nmaybe 100

years. | amnot sure of the exact date, but both of these wells quit flowi ng about 3 to 6
nont hs ago.
Over the past years, | have read articles in the newspapers, and heard tal ks that the water

table in the Sierra Vista - Fort Huachuca area is going down and there is a cone of depression
inthe water table in this area. This nakes ne think that water fromthis area that in past
years flowed toward the St. David area, either underground, or in the "perennial" river nay no
| ong cone.

In today's Tucson newspaper, the Arizona Daily Star, under precipitation it states: normal to
date is 3.11 inches, actual to date is 3.01 inches, and normal annual rainfall is 12.0 inches
Tucson nmay not be St. David, but this whole part of the State is a desert and we shoul d conserve
what water we have.

Therefore, for the above reasons and other simlar information, | think constructed wetl ands
will be too much of a water waste for here. | have talked to five of six farners - ranchers in
the area that either adjoin, or are close to Apache's property, and they all showed interest in
usi ng sone of the shallow aquifer groundwater with nitrate contam nati on on their grow ng
grasses and any water received from Apache would all ow themto not punp an equal anount.

Response: EPA is aware of the interest in agricultural irrigation on the part of certain
nenbers of the comunity as an alternative to the use of constructed wetlands to treat the
nitrate-contam nated shal |l ow aquifer groundwater plunme at the ANP site. As stated in EPA' s
responses to ADEQ s comment #5 (p.3-9) and ANP's comment #9 (p.3-16), agricultural irrigation
will be evaluated during RD as a secondary treatnent and/or end use option

16. Agricultural Irrigation Proposal Submtted by Community Menber. At the public neeting in
St. David on July 6th about the Apache Powder Superfund site it was suggested by severa
officials that | wite a letter explaining ny suggestions further. | amno expert on this
subj ect, but hope the nanes, addresses, acres, and costs are approxinately correct.

For costs, | amusing pages E-23 to E-27 in the Vol unme 4 Notebook (EPA' s Feasibility Study) in
the Benson Library... | would like to suggest that you go directly fromseveral of these
(extraction) wells to farners' fields, and naybe nake another extraction well as they are only
$24, 750 each, so you can cut your (piping) sizes to 4" or 6", and cut the total 33,000 feet (for
the treatnment system piping).

On page E-25 you item ze the costs to build two 9.0 acre ponds, which adds up to $2, 226,000 and
two 4.5 acre secondary ponds, which will cost $320,000. The total to build these ponds is

$2, 546, 000, which you do not need to spend if you put the water on fields growing crops. (In
this total you have 18 acres, plus 9 acres worth of plants at $8,000 per acre, which you will
not have to spend because each farmer will have his fields planted.)..

M/ wel | punps about 200 gpmand | irrigate about two acres at a tine, using furrowirrigation
so | suppose that 720 gpmwoul d irrigate about seven acres at a tinme using flood or furrow
irrigation. But for people with sprinklers this could be different. But in any case, we would
nostly be using the sanme anount of water in the same way as we do now, so there woul d

be 27 acres that we woul d be saving the evaporation from..

I woul d suggest anytime there is rain that the wells be turned off. Because if a 1 inch rain
were to occur while irrigating, there is a good chance that the nitrate water could go of f of

the property, it was intended to irrigate..

Dr. Cearheart, fromArcata, California, was one of the speakers at the July 6th neeting. After



the neeting, he was kind enough to give ne a paper on which he had figured the nunber of acres
necessary to handle the nitrogen |l oad at the 720 gpm and the 300 pounds of nitrogen per acre
that | had nentioned during the neeting. At 300 ppm the 720 gpm produces 2,600 pounds of
nitrogen per day. This nmeans one needs 8.6 acres per day, or a total of 3,000 acres.

Paul Brick, a San Pedro NRCD (Natural Resources Conservation District) nenber tal ked to Dave
Matt hews, who is the District Conservationist for the Soil Conservation Service. Dave felt that
nost crops in this area only need 200 pounds of nitrogen per acre, and he figured at 200 ppm
one would only require about 4 inches of water to get the 200 | b/acre. At 200 gpm one needs
884 acres total

Bel ow are sone nanes and addresses of some people that | know are near ANP and would like to
cooperate to conserve water in this area

Response: EPA will review the suggestions in your proposal in conjunction with eval uating
agricultural irrigation as a treatnent option either for secondary treatnent or as an end use
See EPA's responses to ADEQ s coment #5 (p.3-9) and ANP's comment #9 (p.3-16) for further
details.

O eanup of Contam nated Soils

17. deanup of Buried Wastes. W are in conplete agreenent with the proposed soils renoval in
areas of dunping of solid wastes. W recomend extensive testing of their property with neta
detectors as well as chemical detection equipnent to nake certain that every solid waste dunp
site has been discovered. Then EPA should enforce the cleanup of all buried naterials |ocated

on their property. It is our inpression, which has been reinforced by other |ocal witnesses,
that the conpany still operates on a basis "if it is not seen, it is not a serious environnenta
probl ent.

Response: EPA will be overseeing the cleanup of the contam nated soils during the renedia
action. During the renedial design phase EPA will be incorporating the advice of technica
experts on the appropriate level of sanpling and nonitoring required to ensure that the three
areas of soils contam nation are cleaned up as required in the ROD. EPA' s efforts, conbined
with the soils characterization requirenents in the State's Consent Decree, will greatly
assist in the discovery and identification of any previously unknown areas of contam nation

Cost _of Renedy

18. Cost of Remedy: The cost of the remedy seens very high. Can this cost be brought down?

Response: Wen the total cost is broken down into its five sub-conponent costs, an estinated
$2.3 mllion is for cleanup of the perched groundwater, an estimated $2.6 mllion is for soils
cl eanup, and the remainder of $16.2 nmillion is for constructed wetlands to clean up the shall ow
aqui fer. The conponent with nobst potential for cost-savings is the constructed wetl ands
alternative for cleanup of the shallow aquifer. The costs for the shall ow aquifer cleanup were
based on the assunption that 720 gallons per mnute (gpn) woul d be punped fromthree extraction
wel I's and woul d be piped over certain distances. During the initial stages of remedial design
EPA will require additional groundwater nodeling and aquifer testing studies to refine this
conceptual nodel to account for seasonal fluctuations in demand and the ability to maintain
recharge at certain rates. In addition, the design will include evaluating the optimumsiting
location for the wetlands. Data gathered and anal yzed during these studies may hel p reduce
costs. EPA also will be overseeing the analysis of the potential use of agricultural irrigation
to determne if additional cost savings can be attained by adding this conponent either as
secondary treatnent or as end use of the treated water

Status of ANP's Qurrent Operations and O eanup Activities/Future Mnitoring

19. dve a Current Update of ANP's Qperation. Including: (a) Expansion of the Plant: (b)
Names of Products Being Produced: (c) Condition of ANP's Equi pment: (d) Ash Disposal and Burn
Area: (e) Drum Storage: and (f) Status of Conpliance with EPA' s Renedial Projects.

Response: Because the Arizona Departnent of Environmental Quality (ADEQ is the |ead agency for
overseeing ANP's active day-to-day operations, EPA forwarded your question to ADEQ The



followi ng responses are based on the informati on provi ded by ADEQ For additional infornation
or questions regarding the status of ANP's active operations addressed in the responses to
questions (a) through (d) bel ow, please contact ADEQ at (602) 207-4191

(a) ANP has been expanding its production of nitric acid and amoni um nitrate based
products, and currently is closing down its manufacturing of commercial explosive
products. ANP currently is recomm ssioning a second nitric acid plant, referred to
as Ammoni um Oxi dation Plant #3 (AOP #3). AOP #3 is scheduled to be in full service
inthe fall of 1994.

(b) The products currently being produced by ANP are nitric acid, solid and liquid
amonium nitrate, blasting agents, and nitrogeneous fertilizer. ANP also distributes
expl osives materials to mning conpanies.

(c) ANP has been in operation since 1922. However, the equi pnent and structures
currently in use date fromthe late 1970's. (dder, historic areas of plant
operations are closed or are in the process of being shut down. Sone of the
correspondi ng equi prent is being disnmantl ed and sal vaged. G ven the corrosive nature
of the products manufactured at the plant, operating equi prent requires continual
mai nt enance.

(d) The Ash and Burn Area located in Wash 3 will be closed and renedi ated under the
State's CD. ANP has had interimstatus under the Resource Conservation and Recovery
Act (RCRA) for treatnent of explosive wastes in this area. The Ash and Burn Area,
al so known as the Qpen Burn/ Qpen Detonation (OB/ QD) Area, currently is undergoing
cl osure review by ADEQ under its RCRA program authority.

(e) The Drum Storage Area will be cleaned up in conjunction with the other areas of
historical soils contam nation identified in EPA's ROD. The area currently is used
for the storage of druns containing vanadi um pent oxi de and storage of sone
nitrate-contamnated soils. During the renedial action under this ROD, these
contamnated nmaterials will be renoved and treated off-site, prior to disposal.
After renmoval of these materials, the Drum Storage Area will be resanpled to ensure
that the cleanup standards established in the ROD are net.

(f) ANP conpleted a renedial investigation (RI) report and a feasibility study (FS)
report for the site. However, as stated in EPA's FS report, issued in June 1994, EPA
determined ANP's Rl and FS reports to be inconpl ete because of unresol ved technical
di fferences, nmissing data, and new information. See EPA's response to ANP's coment
#14 (p.3-19).

20. What Are The Boundaries (North, South, East, and Wst) in St. David and Benson of the
Cont am nat ed Perched Groundwater and the Shal | ow Aqui fer G oundwater Pl une?

Response: The general boundaries of both the perched groundwater and the shall ow aquifer plune
are shown on Figure 2 on page 2 of EPA s Proposed Pl an, dated June 1994. However, as stated at
the public neeting held on July 6, 1994 in St. David, additional data will be gathered during
the first phase of renedial design to further define these boundaries. See EPA' s response to
ANP's coments #16 (p.3-21), #17 (p.3-22), and #18 (p. 3-23).

21. Wiich Ponds Are Unlined of the Following List: 1A 1B. 2A 2B. 6B, 7. Dynagel, and Sl udge?

Response: Al of these ponds are unlined. During ANP's cleanup activities under EPA's ROD and
the State's CD, all of the active and inactive evaporation ponds will be closed and covered with
a clay cap. The capped ponds will be nonitored in the future to ensure the integrity of the
caps.

22. What Action WII Apache Take to Cean Up Ponds 2A and 2B, Wich Contain Mst of the Metal
Cont am nant s?

Response: Ponds 2A and 2B are addressed under the State's CD for final cleanup and cl osure.
Based on di scussi ons between EPA and the State, the capping of the active ponds, including Ponds
2A and 2B, will be conpleted in a manner simlar to the capping of the historical inactive ponds



covered under EPA's ROD. The caps will restrict direct contact and elim nate potenti al
exposure to the contam nated soils left in place in the ponds.

23. WII a Dfferent Type of Ceanup Procedure Be Required for Pond 7. Were a Lot of
N trate-N trogen Was Found?

Response: No, all of the inactive ponds will be capped in a simlar nmanner, with the

contami nated soils and sedinents left in place. The clay caps will be nonitored as part of a

| ong-term operations and nai ntenance plan to ensure that rai nwater does not migrate through the
cap and cause any further migration of contam nants.

Geology of the St. David day Fornmation

24. \What Docunented Data Backs Up That the St. David day is 400 Feet Thick and | nperneabl e?

Response: Data obtained fromthe drilling logs for local wells indicate that the St. David clay
is hundreds of feet thick in the Mddle San Pedro Basin, including the St. David area.
Perneability tests conducted by Hargis and Associates indicate that the St. David clay has an
extrenely low vertical perneability (~ 10-8 cnisec). For additional information on the
stratigraphy of the area around the ANP site, please refer to ANP' s Rl and hydrogeol ogi cal
reports and EPA's Rl report in the information repository in the Benson Library.

25. Are the Different Types of Soils and Stratuns In and Around St. David Partof This 400 Foot
(St. David day) O Is This In Reference to the Land (Subsurface Geol ogy) Around the Apache
Pl ant ?

Response: The St. David clay is a distinct geologic unit.
26. How Far Bel ow The Surface Does the | nperneable O ay Begin?

Response: The subsurface geol ogy of the area around the ANP site is conprised of alluvial
deposits at or near the surface adjacent to the San Pedro River, with the St. David clay
under | ying these deposits at levels ranging from10 to nore than 300 feet (Gay, 1965).

27. Have Tests Been Done For Contami nants Below the Inperneable day? If So, Please Provide the
Fi ndi ngs.

Response: G oundwater sanpling fromthe deep aquifer, which is |ocated beneath the St. David
Formati on at depths greater than 300 feet, has been conducted by both EPA as part of the
Prelimnary Investigation (Pl) and by ANP as part of the RI. The sanpling results detected

el evated |l evels of naturally-occurring fluoride, strontium and arsenic. None of the

contam nants associated with ANP's expl osi ves nmanufacturing processes have been detected in the
deep aquifer.

28. What Type of Cay is Found in the St. David (Fornmation), Dry or Wet?

Response: The noisture content of the St. David clay is spatially variable. Details of the
variability have not been characterized. days, by their nature, tend to retain relatively
significant anounts of noisture relative to other lithol ogies, such as silts, sands, and
gravel s.

29. Do Frequent Earth Vibrations by the Use of Heavy Equi prent Over a Period of Tine Create
Cracks or Fractures In Any Type of day?

Response: It is not known whether the use of heavy equi pnent over a period of tinme will create
cracks or fractures in any type of clay, w thout specific studies being conpleted. It is very
unlikely that heavy equi pnent would fracture the St. David clay, due to its plasticity and the
lithostatic pressures it is subjected to at greater depths. Any cracking would only occur
locally at the ground surface in areas where the clay nay be dry.

30. Does Dry day Have Desiccated Cracks or Fractures?

Response: Dry clay may crack due to shrinkage associated with noisture |oss.



31. What is the Conposition or the Properties of the St. David day?

Response: The Upper St. David Formation consists primarily of |acustrine unconsolidated and
consolidated red and brown clays and silts.

32. Constructed Wtlands for Treating Minicipal Wastewater or Gther Inorganic or Organic
Conmpounds (Not Detected in the Shallow G oundwater at the ANP Site):

The followi ng questions are asked in reference to the booklet, "A Natural, Systemfor Wastewater
Recl anati on and Resource Enhancenent, Arcata, California", which was distributed at a technica
neeting held in Tucson, Arizona on June 7, 1994. (A copy of the booklet will be nade avail abl e
for public review at the infornation repository in the Benson Library.) The bookl et describes
the seven basic conponents of Arcata's present wastewater treatnent plant. These conponents are
the headworks, prinmary clarification, solids handling, oxidation pond, treatnent narshes,
enhancenent marshes, and disinfection. Two of these conponents are constructed freshwater
wet | ands which receive partially treated wastewater for further treatnent by narsh plants, soils
and their associated mcroorgani sns. The wetlands conponents are a cost-effective systemthat
further treat the wastewaters, enhance the receiving water, and provide a wetland ecosystem and
habitat for fish, shorebirds, waterfawl, raptors and mgratory birds.

Pl ease note that the Arcata wastewater treatnent systemis not a conparable systemto the

sel ected constructed wetl ands treatnment systemfor the ANP site. The ANP wetl ands systemwil |
be designed to renove only nitrate, not the nunerous conpounds and constituents (sewage, gray
water, stormwater runoff, etc.) found in municipal wastewater. The Arcata wetlands system was
used as an exanple in an EPA technical neeting held in June 1994 for the followi ng purposes:

(1) toillustrate what a constructed wetlands | ooks like, and (2) to denonstrate how nitrate (at
donestic wastewater concentrations) is treated and renoved in a constructed wetl ands system

A It the Arcata wastewater treatnent systen) is "ainmed at renoving inorganic naterials from
the raw sewage". Wat about organic contam nants such as: benzene, carbon tetrachloride

1,2 -dichlorethane, trichloroethylene, 1,1-dichloroethane, and vinyl chloride, which are known
cancer causi ng chem cal s?

Response: The phrase "ainmed at renoving inorganic naterials fromthe raw sewage" is a phrase in
the Arcata brochure describing the "headworks" conmponent of Arcata's wastewater treatnent plant.
The headworks is the first phase in the treatnent process where the influent of raw sewage and
wastewater is received. The headworks consists of various technol ogies "ained at renoving
inorganic materials". The reference to organic matter is human organi c waste material, not

chem cal organic conpounds (i.e., benzene, carbon tetrachloride, vinyl chloride, etc.). The
headwor ks is not a conponent of the constructed wetlands project for the ANP site. None of the
chem cal | y manuf actured organi ¢ conpounds |isted above were detected in the shallow aquifer

The only contam nant of concern in the shallow aquifer is nitrate, a by-product of ANP's nitric
aci d manufacturing processes.

B. Wiat are the ingredients used in Arcata's two clarifiers?

Response: The "ingredi ents" processed by the two clarifiers in Arcata' s wastewater treatnent

pl ant are wastewater containing raw sewage, and other possible waste products (for exanple,
stormwater runoff, pre-treated industrial wastewaters). The two clarifiers (which are one part
of the seven part Arcata nunicipal treatnment system) performthe primary clarification by
settling out any remaining suspended naterial that passes through the headworks. See response
to citizen question #32, A (p.3-48) above. This prinmary clarification conponent woul d not be
part of the ANP constructed wetl ands treatnent process, since only nitrate (not raw sewage or
other wastewaters) is being treated.

C Arcata's treatnment nmarshes "reduce the | evel s of suspended solids and BOD concentrati ons"
What happens to the renmai ning waste that they do not handl e?

Response: The purpose of Arcata's treatment narshes (constructed wetlands) is to reduce the
| evel s of suspended solids and BOD (Bi ol ogi cal Oxygen Denmand) concentrations that renmain in the
oxi dation pond effluent after secondary treatnent. The treatnent nmarshes are the fifth stage of
the Arcata treatnment system follow ng the headworks, primary clarification, sludge punping,
di gestion, and nethane recovery (cogenerati on) conponents, and the oxidation ponds. At the



point these pre-treated wastewaters enter Arcata's treatnent marshes, the wastewater has
received primary treatnment and secondary treatnent, and the "treatnent marshes", planted with
har dst em bul rush (Scirpus acutus), are performng further treatnent. Any renmai ning waste
materials after this phase of treatnent are punped to the "enhancenent narshes" for a fina
stage of further treatnent to ensure that the effluent neets federal and state water quality
requi renents.

D. "Chlorine gas is used" to disinfect Arcata's waste water. In the Arcata system "double
chlorination" occurs in two chlorine basins. Chlorine is a poisonous greenish-yellow diatomic
gas that is very irritating to the nose, throat, and lungs, with suffocating odor. Wat is a
saf e di stance so that the surrounding comunity will not snell or breathe the chlorine gas?

Response: Chlorine is required in the Arcata nunici pal wastewater treatnent systemto kill any
pat hogens or other organisns comonly found in wastewater conposed of hunan waste naterials to
properly disinfect it prior to release to the environnent. As stated above in EPA' s responses
to citizen questions #32, A and B (p. 3-48) above, the shallow aquifer is contam nated with
nitrate, not hunman waste naterials. A chlorination disinfection stage would not be a conponent
of the ANP constructed wetl ands system

E. Wat happens to chlorine gas when it accidentally conbines with rare gases or nitrogen?

Response: As stated in EPA's response to citizen question #30, D (p.3-49) above, the use of
chlorine gas is not a conponent of the constructed wetlands systemsel ected for the ANP site.

F. In the Arcata system (any free chlorine remaining in the final effluent after the 60 minute
contact tine) "is renoved with sul fur dioxide". Sulfur dioxide is a sharp, strong, suffocating
odor. Wat is a safe distance so that the surrounding community will not snell or breath the
sul fur di oxi de?

Response: Because chlorine will not be needed or used in the constructed wetlands systemfor
the ANP site, sulfur dioxide will not be used. See EPA s responses to citizen questions #32, D
(p.3-49) and E (p.3-501 above. Concerns about exposure to either chlorine or sulfur dioxide
(resulting fromtreatnent of the nitrate-contam nated shal |l ow aquifer by constructed wetl ands at
the ANP site) shoul d be put aside, since these chemicals will not be used

G Does sul fur dioxide snell |ike rotten eggs?

Response: Sul fur dioxi de does not snell |ike hydrogen sulfide (a rotten egg snell). However, as
stated in EPA's response to citizen question #30, F (p.3-49) above, sulfur dioxide will not be
used during the treatnment of the nitrate-contam nated shal |l ow aquifer groundwater in the
constructed wetlands at the ANP site.

H. Does water enhance the snell of sul fur dioxide?
Response: As stated in EPA's responses to question #30, F and G (p. 3-50) above, sul fur dioxide

will not be used during the treatnment of the nitrate in the shall ow aquifer groundwater at the
ANP site.



